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L.. the summer sizzle up to 110°. Let 
winter whip down to 50° below. No matter 
how extreme the temperatures, they can't 
bother the Wiggins Gasholder. Yes, it's basi- 
cally different from all others, using an 
absolutely DRY, frictionless seal—proved 
gas-tight and impermeable by 15 years’ use. 


are impossible— because 
there's no water to freeze, no tar, no grease 
to dehydrate. In the burning heat of summer, 
moisture can't adulterate stored gases 
because there's no water to evaporate. Gases 
stay dry, pure, undiluted 


Impressive savings are obvious: Wiggins 
Gasholder design does away with need for 
steam coils, winter heating. No anti-freeze is 
required. Operating costs go down to zero— 
with no need for constant inspection and 
maintenance of seals. Remote operation is 
now possible’ Absence of water or other 
sealant liquid permits construction with no 
heavy or complicated rigging. Even the 
foundation is lighter, for there is no heavy 
load of water to support. The Wiggins Gas- 
holder is built to withstand heat, cold, ice, 
snow, wind, rain—and earthquakes! 
Operates at any pressure up to 20° of water. 
Write for complete technical facts. 
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like to barn-dance eat sea-food, 
visit historical spots, or talk chemi- 
cal engineering? Then plan to 
attend the Swampscott 
Regional Meeting, May 28-31, 
1950. Parts of the technical pro- 
gram are printed on page 13 in 
the news section, and within a few 
weeks, A.I.Ch.E. members will re- 
ceive a complete program through 
the mail. Nonmembers can secure 


East 41st Street, New York 17, N. Y. 
The Engineering Licensing Sym- 
posium which was given at Pitts- 
burgh and drew so large an 
attendance there, begins in this 
issue. The audience discussion will 
make up the second part of the 
symposium and will be printed in 
our May issue. 


The Constitutional Amendments of 
the A.I.Ch.E. were all approved 
by the members by a more than 
5 to 1 vote. Results of the ballot- 
ing are given by the Secretary on 
page 36. The proposal to create 
a student-member grade within 
the Institute, was the most popular, 
only 91 voting against it. 


For those who want the latest 
literature on equipment and chemi- 
cals in the process field, use the 
Data Service card following 
page 28. 


For a brief résumé of the recent 
Houston Regional Meeting and pic- 
tures of some of the speakers and 
committee members who made this 
meeting the success it was, see 
page 18. 


Good chemical engineers are al- 
ways needed. In che Classified 
Section this month, there is call for 
@ process engineer, a project engi- 
neer, a chemist for a heavy- 
chemical plant and an engineer 
for technical liaison work. 
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For employers who are anxious 
to reach the best men in chemical 
engineering, we suggest they use 
our Classified Section. Member- 
ship in the A.LCh.E. we think, is 
in itself an indication of pro- 
ficiency, and first-class men are 
usually avoilable through our 
columns. 
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WOOD, used in construction of this 
Italian Pergola in world-famous Missouri 
Botanical Gardens in St. Louis, was treated 
with a formulation of Monsanto's PENT A- 
chlorophenol to give it longer life. Wood, 


~ 


including redwood, Douglas fir and cypress, 
was treated to prevent attack by fungi 
and insects. And, in this example of Italian 
art, treated wood had to be paintable. 


Look into this New 
Monsanto Product 


On Here's a new Monsanto 

i product that may be of use 
H-P«O to industry. It is phosphor- 
ous acid H,PO, a mild 

On reducing agent. It is a stable, 
water-white, 70°) water solution suitable 
for the manufacture of a variety of phos- 
phite salts. It is available for immediate 
shipment in 13-gallon carboys. Send for 
Monsanto Technical Bulletin No. P-32 
and see if this product fits into your pro- 


duction or research picture. The coupon 
is for your convenience. 
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How to cut costs without 
cutting quality of vinyls 


The use of Monsanto's HB-40 (partially 
hydrogenated terphenyl) as an extender 
plasticizer is a means of cutting costs while 
maintaining quality. HB-40, extsemely 
low in cost, can be used to replace as much 
as 50° of the primary plasticizer, based 
on weight. 

HB-40 is practically water-white for use in 
transparent or bright-colored products. It 
is low in toxicity, gives a dry “hand,” in- 
creased tensile strength, has excellent elec- 
trical characteristics and high resistance to 


moisture. Mail the coupon for details. 


Research Chemists’ Corner 


You may find something new here 


Chemists who are looking for ways to improve products or develop new ones, may profit 
from studying the specifications of Monsanto's thiocarbanilide (diphenyl thiourea) given 
below. Research in the application of this product is far from exhausted. If you'd like to 
test thiocarbanilide for its possibilities in your projects, we'll be pleased to send you a 
sample without cost and without obligating you in any way. Just indicate your wishes 


an the coupon! 


Structure: > 

Moisture: 0.5% maximum (test must 
decompoung cond:- 
fons) 

Ash: 0.5% morimum 
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Two grades are available, one a white 
powder melting at 148° C. minimum and 
the other a white-to-grey powder melting 
at 146° C. minimum. 


Reections: A weak organic base. Boiling 
with hydrochloric acid results in formation 
of phenyl isothiocyanate. The sulfur can be 
removed by PbO in alcohol solution form- 
ing carbodiphenylimide or, in the presence 
of ammonia, diphenylguanidine. Conden- 
sation with CS, and sulfur under pressure 
produces 2-mercaptobenzothiazole. 


Monsanto Santosite is 
milder, more economical in 
semichemical pulping 


Santosite* (Monsanto's sodium sulfite 
anhydrous, technical) is a mild pulping 
agent for hardwood, mixed wood, flax, 
hemp, and many cellulose-bearing agri- 
cultural residues. 


With hardwood of high lignin content and 
with mixed woods, Santosite delivers a 
good yield of pulp having relatively long 
fiber. Because of its mild action, Santosite 
does not destroy fiber in the process of 
delignification. Santosite solves the spe- 
cial problems that hamper ordinary 
methods of pulping hemp and flax. It 
pulps straw, corn stalks and other agricul- 
tural residues to make a varicty of qual- 
ity products. 


Santosite is safe and casy to use because 
it is clean, non-toxic and non-irritating to 
workmen. Even in small quantities, Santo- 
site is highly efficient. Less time is required 
for shutdowns to clean up beaters, screens, 
felts and other equipment. For further 
details on semichemical pulping with 
Santosite, mail the coupon or contact the 
nearest Monsanto Sales Office. 


OTHER MONSANTO HEAVY 
CHEMICALS 

Basic Chrome Sulfate (Santotan*) 
for tanning industry 

Salt Cake (Sodium Sulfate, Techni- 
cal) 

Sulfur Dioxide 

Muriatic Acid 

Nitric Acid 

Sulfuric Acid 

Chlorosulfonic Acid 


Synergism brings 
higher detergency 


In processes such as textile scouring, 
where high detergency is desirable, the 
synergistic action of Santomerse* No. 1 and 
tetrasodium pyrophosphate (TSPP) pays 
a bonus. 


Synergism, or synergistic action, is the 
result of two chemicals working together 
to give detergency higher than the average 
of the two used separately . . . higher than 
either used alone. 


If detergency is important to you, look 
into the possi bilities of synergistic action 


of these two Monsanto products. For de- 
tails, mail the coupon. 
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THIOCARBANILIDE Thicwres 
(Dipheny! ) 
Specific Grevity: af 25 C 
Solubility: Soluble in alcohol Insoly- 
ea, Reo ble in water and many other | 
common solvents. 


Liquid phthalic anhydride 
available in tank cars 


Phthalic anhydride, usually reduced to 
dry flakes for handling, shipping and stor- 
age and changed back to fui form for 
processing, is going directly to some Mon- 
santo phthalic users in liquid form. 


The liquid phthalic is slightly less expen- 
sive due to manufacturing economics. 
Further savings are effected by users 
because of reduced handling. Color and 
uality of the material are unaffected. 
There is some indication that the clim- 


ination of flaking results in a product of 
improved quality. 

Monsanto, with more than 15 years’ experi- 
ence handling and storing liquid phthalic, 
offers technical information on liquid 
phthalic handling and storage to firins using 
this product in appropriate quantities. 
At present Monsanto liquid phthalic an- 
hydride is available generally only in 
tank-car quantities. Shipments are being 
made to some localities in tank-trucks. 


Shoes can turn water 
but still “breathe” 


Men who work outdoors, sportsmen and 
others who find it necessary to ignore the 
weather have the promise of good news in 
shoes. Monsanto's octadecy! isocyanate . . . 
CH, (CH,) «CH,NCO . . . makes leather 
water-repellent yet leaves the pores open, 
so shoes can “breathe.” Thus, shoes can 
afford protection against wet weather 
without sacrificing comfort. 


This may be good business news for you. 
Octadecy! isocyanate also imparts similar 
quality to surface coatings, paper and tex- 
tiles. Perhaps it fits into your production 
problem. It is a valuable intermediate in 
hydrophobizing processes. Because of 
Monsanto's expanded capacity, octadecyl 
isocyanate is in good supply. 


Mail the coupon for a copy of Technical 
Bulletin No. P-125 which gives you com- 
plete details. 


Send data and quotations on: 
|Thiocarbanilide, PO,, [jEthavan, 
Coumarin, Penta, HB-40, 
Biolite, No. 1, (]TSPP. 
Send literature as indicated: 

Monsanto Chiorine, Emulsifiers 
and Wetters, ] Parathion Safety, 
Phosphoric Bulletin P-1 
Bulletin 


Vol. 46, No. 4 


Timely Monsanto publications, listed 
below, will be sent to users of chemicals 
on request . . . free and without obliga- 
tion. Indicate the items you want on 
the coupon. 


Monsanto Chlorine . . . 20 pages of informa- 
tion, including history, technical data, 
safc-handling suggestions. 


Exmudsifiers and Wetting Agents for herbicidal 
and insecticidal formulations. 12 pages of 
data on emulsifiers, wetters, solvents, for- 
mulations . . . procedures and equipment. 
(Technical Bulletin P-142.) 


Handle Parathion Safely. Ulustrated folder 
for safe handling of parathion by formu- 
lators, distributors and users. 


Phosphoric Acid. 12 pages of technica! data. 
(Technical Bulletin P-26.) 


MONSANTO CHEMICAL COMPANY 
1717-D South Second Street 
St. Lovis 4, Missouri 


Please send, without cost or obligation, inf ti 


Aromatic Chemicals 
Improve Packages 


Packages which carry candy, cookies, ice 
cream and other foods now give extra pro- 
tection to their contents through the use of 
Mensanto Ethavan,* vanillin and cou- 
marin. These aromatic Monsanto Chemi- 
cals “mask” undesirable odors and tastes 
which some products pick up from card- 
board and paper pulp, allowing products to 
retain their appealing flavors and aromas. 


Paper makers accomplish this “masking” 
by adding blends of Ethavan and cou- 
marin, or vanillin and coumarin, The 
chemicals are dissolved in hot water and 
mixed into the pulp, or flowed on, depend- 
ing upon the type of paper being produced. 


Something to do 
about mildew 


With the arrival of summer’s hot, humid 
weather comes the problem of mildew . . . 
an expensive problem in many parts of 
the country. It's one which laundries can 
solve inexpensively by using Monsanto 
Biolite in the rinse water before acidic 
scouring rinse. For further information, 
mail the coupon. 

“Reg. U. 5. Pot. Of. 


MONSANTO CHEMICAL COMPANY, 
1717-D South Second Street, St. Louis 4, Mo, Dis- 
trict Sales Offices: Birmingham, Boston, Char- 
lotte, Chicago, Cincinnati, Cleveland, Detroit, 
Los Angeles, New York, Philadelphia, Portland, 
Ore., San Francisco, Seattle. In Canada, 
Monsanto (Canada) Ltd., Montreal. 
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Newly designed unit 
shortens heating and cooling cycle... 
cutting equipment and processing costs 


@ Brown Fintube THERMO-FLO Process Heaters 
offer many advantages for process heating and cooling, 
and — including the cost of the single shell tank — 
usually cost Jess than a jacketed vessel of equivalent 
capacity. 

SHORTENS PROCESSING CYCLE — Use of Brown in- 
tegrally bonded fintubes provides 4 to 10 times the 
heating surface of the same length of bare pipe coil, 
or many times the area offered by a jacketed kettle of 
equivalent size. This shortens the processing cycle, 
and permits more material to be handled in smaller 
and /ess costly vessels. 


EFFICIENT HEAT TRANSFER —The material adjacent 
to the fintubes is heated quickly, and rises rapidly 
along the finned sections, forming a thermal siphon 
within the tank. This natural flow is sometimes aug- 
mented by the induced flow of an agitator, especially 
if quick mixing is desired. 


AVOIDS CRACKING AND COKING— The large heat- 
ing area of the finned tubes permits processing with 
low temperature differential between the heat transfer 
surface and the material — minimizing damage to the 
material from localized overheating. 


MEETS ANY REQUIREMENT— Brown THERMO-FLO 
Process Heaters are available with single or multiple 
circular banks — in any height and diameter to meet 
specific duties. Furnished in low carbon or stainless 
steel, or nickel, monel, everdur or other alloys — as 
single heaters or complete with tank—to meet 
individual conditions. 


Price and delivery information furnished promptly. 
Write for Bulletin No. 492. It gives full details. 


THE BROWN FINTUBE CO. We 
ELYRIA, OHIO 


PRODUCTS 
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WATER PURIFICATION 
Through Distillation 


@ Potable Water from Sea or 
Brackish Water 


@ Pyrogen Free Water from any source 
@ Bacteriologically Sterile Water 


CLEAVER-BROOKS COMPRESSION SriLts are highly effi- 
cient in two widely divergent but essential applications 
in chemical and processing industries: 

Chemically pure, pyrogen free, distilled water, (so pure 
that it is used for intravenous or medical preparations) 
can be produced by Cleaver-Brooks Compression Stills. 
Pure water at a cost as low as 65 KWH per 1000 gal- 
lons, (equal economies with Diesel units). 
CLEAVER-BROOKS COMPRESSION STILLS solve many con- 
centration problems. They provide economical recovery 
of valuable solids which are normally lost in waste 


CONCENTRATION FOR RECOVERY 
OR DISPOSAL 
@ Concentration for Recovery 
Tanning Liquors Peni -illin Slurry 
Brine Industrial Chemicals 
Amino Acids Black Liquor from 
Other solutions Pulp-Paper Mills 
and substances 


Penicillin 


Other solutions and substances 


disposal. Cleaver-Brooks Stills have concentrated Tan- 
ning Liquors, Brine, Penicillin Slurry, Black Liquors 
from pulp mills and many other solutions. 


Available in standard size units from 75 gph to 2100 
gph, electric or Diesel drive. Larger sizes to fit specific 
applications can be constructed for field erection. Your 
water or concentration problem will be thoroughly studied 
by Cleaver-Brooks engineers and recommendations made 
for improving your plant production. 


CLEAVER-BROOKS COMPANY 
393 E. Ketfe Avenue, Milwaukee 12, Wisconsin 


hy Cleaver-Brooks 


BUILDERS OF EQUIPMENT FOR THE GENERATION AND UTILIZATION OF HEAT 
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Vel. 46, No. 4 ee 


CHEMICAL ENGINEERING PROGRESS 


of phite is not eable 
gesistANce oe in this 
CHEMICAL pate” brand imp peratures shown 
factory use of trations or fluid 
The satisf ts, concer” 
ical reage™ 
= “ 
n n 
ances Servroted 00°F Boilie n “4 
form ood od all 2 Chiorotor 190% 2 
f «4 aon “4 | 100% Bone “ 
“ ow Roo* “ 
ver sere n 
4 i wore! al 2 2 2) 
wan 
‘ ner hoe 4 
roa 
tern a o 
peng: ae 2 “4 bo™ 2 “ 
Karbate” materials. ‘ 
Page April, 1950 


Install carbon, graphite and “Karbate’ impervious graphite equip- 


ment for storage, conveying, and processing of corrosive fivids 


HEAT EXCHANGERS— 


“Karbate” impervious 
graphite heat ex- 
changer types include: 
shell and tube, cas- 
cade, plate, bayonet 
and concentric. Avail- 
able in standard sizes 
or tailored to your 
specifications. Provide 
excellent heat transfer. Resist acids and alkalis, immune to 
thermal shock, stand strain and vibration, light in weight, easy 
to install. Write for Catalog Section M-8808-A, describing Shell 
and Tube types; M-8804 and M-8809, describing Plate type and 
Bayonet type; and M-8807-C, describing the Cascade type. 


PIPE AND FITTINGS— 

“Karbate” impervious graph- 

ite pipe and fittings in a com- 

plete size range include: el- 

bows, crosses, couplings, caps, 

tees, plugs, nozzles, flanges, 

blind discs, collars, slotted 

couplers, flexible couplings. 

Advantages: top corrosion re- 

sistance, immune to thermal 

shock, light weight, free from 

corrosion scale, good machin- 

ability, strong and not sub- 

ject to fatigue. Write for Cata- 

log Section M-8800B for ordering details on sizes, dimensions, 
grades. Catalog Section M-8801-A, the Installation Manual, tells 
you how to cut, serrate, cement, thread and support “Karbate” 
pipe. Also Catalog Sections M-9100-A on “Karbate” pumps and 
M-8803A on globe valves. 


TOWERS AND MISC. EQUIPMENT~ 


Towers made of “Karbate” imper- 
vious graphite provide low mainte- 
nance and long service life in ab- 
sorption, fractionation, extraction, 
scrubbing and related processes. 
High structural strength, excellent 
resistance to corrosion and thermal 
shock, light weight. Bubble caps, 
trays and distributors made of car- 
bon, graphite or “Karbate” impervi- 
ous graphite for use in towers. Carbon 
Raschig rings for tower packing in a 
wide range of sizes. Write for Catalog 
Sections M-9600 and M-9601-A for 
information on HCI absorbers; 
M-9000-A for Raschig rings. 


WRITE FOR COMPLETE INFORMATION AS 


BRICK AND BLOCKS— 


“National” carbon 


and graphite brick and t | 
blocks come inacom- 

plete range of sizes | 

jobs as linings for | 

stainless steel pickling | a | 
tanks, sulphate digest- Lb 


ers, caustic scrubbing 

towers, starch hydrolysis equipment, phosphorus combustion 
chambers, phosphoric acid bydrators, sulphuric acid concen- 
trators. Brick and blocks also used for blast furnace and run- 
out trough linings, where resistance to extreme heat and corro- 
sion must be combined. All shapes are strong, immune to ther- 
mal shock, hold their shape at extremely high temperatures, 
are light in weight and easy to install. Write for Catalog Sec- 
tion M-8300-A for complete brick information. 


“National” Graphite, Na 
graphite and carbon 
ground anodes, used in 
connection with “National” 
BF-2 backfill material, will 
greatly increase the life of 
any buried metallic struc- 
ture subject to soil and 
stray current corrosion. These anodes have been in service since 
1924 and are tried and proved. Anodes are used to protect pipe 
lines, oil well casings, water mains, gas mains, refinery equip- 
ment, tank farms, underground cables, hot water tanks, chemi- 
cal tanks, underwater structures, power plant equipment, 
barges, cooling tanks and coils, structural footings and many 
other similar items. Write for Catalog Sections M-8500-A. 


OFFERED ABOVE! 
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When you need... 

laboratory chemicals trom Tested Purity reagent grade to commercial—pre- 
packaged for prompt shipment, 

modern apperatus including test tubes and beakers, Castaloy appliances, 
burettes and bottles, flasks and filter papers, 


laboretory furniture for a completely new installation or single units for a 
specific purpose, direct from stock, 


scientific instruments for weighing or measuring, analyzing or synthesizing, 
mixing or sorting, testing or controlling, 


.+.write to any of the four conveniently located plants 


dquart for Lab 


FISHER Co. re: ann AMEND 


717 Forbes St, Pittsburgh (19), Pa. Greenwich and Morton Streets 
2109 Locust St. St. Lewis (3), Me. New York (18), New York 
In Canada: Fisher Scientific Co, Ltd. 904 St. James Street, Montrea!, Quebec 
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SOLVENTS 


n-BUTANOL 


DELIVERED COST 
PER GALLON 
IN TANK CARS 701 
(effective April |, 1950) 


SOLVENT 203 


ETHANOL 


| ISOPROPANOL 


(99%) 


Buy Here~|,¢ 


EVAPORATION RATE (BUTYL ACETATEI00) 


Area of Economy... 


It is no longer necessary to pay premium prices for alcohol solvents in order 
to get the evaporation rate you require. Look at this chart. It shows the cost 


as a function of evaporation rate of five alcohols commonly used in nitro- 
cellulose lacquers and other applications. Inside the curve—in the area of 
economy— you'll find Celanese Solvent 203 (a mixture of normal butanol 
and isobutanol.) 


This solvent can give you savings well up to I4¢ per gallon, whether used 
singly or as a component in your formulation. Call or write for prices and 
other technical information. Celanese Corporation of America, Chemical Di- 
vision, Dept. 44-D, 180 Madison Avenue, New York 16, N. Y. 


% 


CHEMICALS 
“Reg. U.S. Pot. Of. 


ACIDS + ALCOHOLS - ALDEHYDES - GLYCOLS - INTERMEDIATES - KETONES «+ PLASTICIZERS - SOLVENTS 
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TURBO-MIXER 


TURBO-MIXER CORPORATION UNIT 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


Turbo-Mixer 


It's the name for creative mixing devices. 
Nobody else can use it. 

It belongs to one company that specializes 
in helping you to do successfully the more 
difficult jobs requiring mixing of liquids 
with liquids, solids and/or gases. 


Industrial leaders everywhere have learned 
over the years that they can depend upon 
Turbo-Mixer to adapt the relevant factors 
of mixing from another industry and come 
up with a most effective mixing method for 


the specific job being studied. 


Designed for Optimum Results— 
CONTROLLED AGITATION AND HORSEPOWER FOR THE SPECIFIC JOB 


All Turbo-Mixers 


30 h. p. 


Laboratory and pilot 


have an ample safety 
factor for continu- 
ous duty, All may 
be used 24 hoursa 
day—every day— 
for years. 


a be increased in size 
with maximum reten- 
tion of efficiency. 


| scale equipment can 


SALES OFFICE: 10 EAST 49th STREET, NEW YORK 17, NEW YORK 


General Offices: 135 South La Salle Street, Chicago 90, Illinois . 


Offices in all principal cities 


OTHER GENERAL AMERICAN EQUIPMENT: —~DRYERS * EVAPORATORS * THICKENERS 


DEWATERERS + TOWERS + TANKS + BINS 
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* FILTERS + KILNS + PRESSURE VESSELS 
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THE ADMISSIONS COMMITTEE 


NE of the coproducts of our A.I-Ch.E. meetings is the 

opportunity to meet a wide variety of chemical engi- 
neers and to learn their views on Institute affairs. During the 
meeting at Houston in February, several of my conversa- 
tions uncovered the fact that some members had no knowl- 
edge of how the business of the Admissions Committee was 
conducted or they had obtained entirely erroneous “scuttle- 
butt” information. thumbnail sketch of 
Admissions Committee operations seems to be in order. 


Therefore, a 


The constitution states: “The Committee on Admissions 
shall be composed of at least fifteen active members of the 
Institute. Six members—shall constitute a quorum—.” The 
present Committee consists of 21 members, of whom 10 are 
located in or near New York. In order to have complete 
files and information available the meetings must be held at 
or near the A.LCh.E. office. This means that in order to 
insure a quorum we must have a nucleus of members from 
the New York area who can attend practically every meeting. 


It is important that this Committee be a representative 
cross section of the membership and in my opinion, the ideal 
committee would be composed of one member from each 
local section, Even so there are members from many areas, 
from Baltimore to San Francisco, and from Texas City to 
Buffalo. These men put out a real effort to attend meetings 
and are consulted by mail when questions arise in their area. 

The Committee is representative in another respect, in that 
it includes men engaged in education, production, sales, re- 
search, development and design. Various types of industry, 
such as chemical, oil, rubber, plastics, and equipment are 
represented. 


Monthly meetings are held in The Chemists Club and re- 
quire from 5-to 9 hours depending on the number of applica- 
tions. The Secretary's office has previously “processed” each 
application for Active and Associate—checked it for ade- 
quacy of information—obtained the References’ statements 
particularly as to “years of experience” and “years in re- 
sponsible charge.” Each member of the Committee has 
previously been sent a copy of each application on the agenda 
but all References’ replies are held in the Secretary's office 
and are only available to the Committee during the meeting. 

Each application is scanned by the whole Committee, then 
one of the two Vice-Chairmen gives a summary statement 
of the replies received from the References. If the replies 
from the References have provided sufficient information, 
particularly as to the applicant's “duties,” “experience,” and 
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“responsible charge,” the application is then discussed and 
voted upon. If information is lacking, the Secretary's office 
or a Committee member is asked to obtain the information 
from the Applicant or his References or from someone in 


the Local Section who is informed on that particular 


situation. 


All approved applications are now published in Chemic 
Engineering Progress and if uncontested, the Admissions 
Committee then recommends the qualified applicants tol 
Council for election. 


Applications for Junior and Student membership are re- 
viewed by a subcommittee composed of at least the Executiv 
Secretary and the Chairman of the Admissions Committee, 
followed by appropriate recommendations to the full Com- 
mittee. So much for the operating procedure. 


You can be assured that a Committee with such a diversi 


fied membership is genuinely interested in seeing that al 
qualified chemical engineers are members of A.L.Ch.E. re 
Its most difficult tas 
is to interpret the broad wording of the Constitution into th 


gardless of occupation or industry. 


specific qualifications of each application. Committee mem- 
bers from each section of the country bring in the views of 
their section. We frequently consult with Council, asking 
for its interpretation of some specific question. The con- 
sensus should reflect the views of the majority of A.1.Ch.E. 
members and the Committee is guided accordingly. 


All of you reading this page—members and nonmembers— 
can aid the Institute and its Admissions Committee, if when 
asked to serve as a Reference, you will give specific replies 
to the questions regarding “duties,” “years of experience in 
chemical enginering,” and most important of all, “years in 
responsible charge,” now defined as “individual professional 
responsibility for important work in chemical engineering.” 
When you fail to answer these questions, it not only delays 
action on the application while the Committee secures the 
information, but it also‘ jeopardizes the ambition of your 
friend or associate to become a member. 


The Admissions Committee is now and has been for many 
years a “working” type of committee. It is set up to process 
applications promptly as received. The members are ser- 
iously interested in bringing into the American Institute of 
Chemical Engineers all those who are qualified and have the 


desire to participate in this professional organization. 


R. P. Kite 
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| What lining for gr 


On your next lined-tank installation — put it 
to Stoneware. Serd us your sketches or prints, 
us what solutions you plan to use, their concen- 
tration, what impurities are developed, operating 


eatest protection? Lowest cost? 


USSCO acid Brick or Tile, 
ilon asphaltic resinous linings, Republic sheet 
or homogeneously bonded lead linings, phenolic 
or Duralon hard coatings, the suggestion is made 
with one question in mind: 
Whar tank lining will handle solu- 
sion che efectivaly, Sar ds 
time, at the lowest cost? 
Back of our i lies a broad 
knowledge of all basic protective materials 
(gained by manufacturing most of them), plus a 
background of countless installations in 
all divisions of the process industries. 
What lining for greatest protection? Lowest cost? 


Put it up to Stoneware. 


¢ 
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| 
turn we'll materials thac will most 
lective, for longest period of at the 
we uct wedded to ony one 
material. we recommend our Tygon . 
$4 astic sheeting linings, Tygoflex dip lining, 
1 
point te protect 
equipment — = 
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. . . Time was when a iicensed engineer was something of an anomaly . . . here is the opinion 
of these speakers from a symposium given at the annual meeting we find out that Licensing is no longer a 
theory . . . it is no longer a debate for engineers that the newly graduated engineer should apply for 
a license as soon as he can . . . the older engineer should find out what he needs to do to obtain a 
license . . . and that courts accept the testimony of licensed engineers only. . . . 


ENGINEERING LICENSING 


PRESENT STATUS AND FUTURE OUTLOOK 


LICENSING — VIEWPOINT AND ‘OUTLOOK 


JOHN M. WEISS 


Chemical Engineer Consultant, New York, New York 


NGINEERING licensing has gone 

far beyond a theory. Every state 
and every territory, have laws govern- 
ing the practice of engineering, and in all 
but one or two cases, chemical engineers 
are included in the scope of these laws 
Licensing is here to stay, and the con 
structive thing is to consider what posi- 
tive steps appear of value in extracting 
the greatest amount of benefit from the 
situation. 

The purpose, therefore, of this round 
table is to appraise the situation and to 
consider if there is anything that the 
chemical engineer might do to obtain 
the greatest benefit from the laws. 

In our recent poll of the Institute 
1500 
replies, about 20 per cent of the mem- 
bership 


membership, we received about 
Results can be given only as 


representative ot these replies, since 
partial returns may not give a true pic- 
ture. It is interesting to note, however, 
that the first 500 replies received did 
not vary, on a percentage basis, more 


than three-tenths of one per cent from 
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the results of the entire poll, The two 
samples ‘were at least consistent with 


each other. The figures were these 
Of Active members, 612 replies, of 
whom 351 or about 58.2 per cent were 
licensed. 
Of Associates, 68 replies, of whom 


51% per cent were licensed. 


JOHN M. 
WEISS, con- 
sulting chemi- 
cal engineer, 
graduated 
from the Uni- 
versity of 
Pennsylvania 
in 1905. Until 
1922 he occu- 


rector of de- 

velopment. He 
was president of Weiss and Downs, 
Inc., from 1922-43. Since that time he 
has been managing partner of John M. 
Weiss and Co., at 50 East 4ist St., 
New York, N. Y. 
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Of Juniors, there were 824 replies, o 
whom 29 per cent were licensed 

The two states returning the larges' 
number of cards from Active member 
New York, 53% per 
licensed, and Pennsylvania, with 71 pe 


were with cen 
This indicates that wher 
laws have been enacted rather recently; 


as in Pennsylvania, the tendency is fof 


cent licensed 


the engineer to license before examinag 
tions become mandatory. 


Junior Members Licensed 


The large number of Junior member 


who were licensed was surprising 
Twenty-nine per cent for the younge 
men was a high figure. Of those wh 
were not licensed, namely, 577, 246 sai 
they were qualified for license, and 331 
were not yet qualified. Of those 577, 
53 per cent intend to license. The re- 
mainder is about equally divided between 
those who do not intend to license and 
the undecided ones. 

In general those who thought them- 
selves qualified mainly did not intend 
to license or were undecided, while 
those not yet qualified mostly intended 
to license, with a small percentage of 
undecided. 

It was also surprising to note that 
of the entire group of unlicensed Junior 
28 had registered as 
training, that 
this procedure, for some reason, is not 


attractive to our younger men. 


members, only 


engineers in indicating 
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The poll seems to indicate that the 
trend is toward about 60 per cent of 
the membership of the Institute to be 
licensed when they are eligible. The 
remainder not believe it neces- 
sary or desirable for them to do so 


does 


This appears reasonable, because many 
engineers are employed by corporations 
where licensing is not a requisite for 
the work they do 

In New York State, where laws li- 
censing engineers have been in existence 
for 20 years there have been no revolu- 
tionary changes, except a somewhat 
better recognition of the professional 
status of the engineer. Civil service 
positions involving engineering practice 
in the state and its subdivisions are now 
filled only by registered engineers, in 
accordance with specific legislation 
Important planning committees usually 
include “registered engineers” 
etiginecring important, 
hways, bridges, and similar public 
provements 
The use of the term, 
ngineer,”” in publicity has been almost 


ninated 


where 
such as in 


unauthorized 


In one year 105 listings in 
telephone book were eliminated in 
case of unregistered individuals, and 
similar violators in advertising and 
like were corrected without the ne 
sity of court action 

The New York civil courts ‘have 
ypted the general policy that expert 
yineering testimony will not be re- 
unregistered individuals 
ey have further taken the stand that 
unregistered 


ved from 


engineer cannot re- 
er tees for engineering services and 
h cases are dismissed without trial 

recent case involved a mail-order 
se which was advertising free engi 
ring services in connection with the 
of heating equipment. The matter 
not reach the since the 
“pany agreed to discontinue such ad- 


courts, 


Vertising when the legal situation was 
In this connec 
provision in the law of 
New York for procedure by injunction 
against 


brought to its attention 
tion, the new 


violators has proven to be a 
most effective deterrent 

From the standpoint of the consult 
ant, there have been two important de 
and the other 
New York State has an in 
law which applies both to 
and to 


velopments one local 
national 

come tax 
corporations individuals. To 
cover business which is not incorporated 
the state has a nonincorporated business 
tax, which is a substantial amount. Pro 
fessional exempt 
from this tax and the professional is 
taxed only once, instead of twice by the 
state. The Income Tax Bureau has 
taken the position that registration of 


service, however, ts 


the engineer is prima facie evidence 
that he is professional and no attempt 
is made to assess this tax. 

the consulting 
chemist who is not a chemical engineer, 


In contradistinction, 


is held to be nonprofessional unless he 
submits convincing evidence to the con- 
And this, where the work has 
been largely that of a testing labora- 


trary. 


tory, has not been possible to prove in 
many cases 

A similar question—this time on the 
national scale—is raised by the extension 
of the Social Security Act to self-em- 
The Act specifically ex- 
empts professional persons in specific 
terms, such as lawyers, doctors, chem- 
The chemist is not 
mentioned in the law and it is under- 
stood that the lawmakers agreed that 
onl 


pk ryed persons 


ical engineers, etc 


registered professions could ac- 
tually be considered professional 


Engineering Compared with Law, 
Medicine 

We to be making slow but 
steady progress for the recognition of 
engineering on a basis comparable to 
that of law and medicine. Admittedly 
the advantages appear to accrue pri- 
marily to the self-employed independ- 


seem 


ents, and there is only one concrete 
result which can be adduced to the di- 
rect benefit of that large body of engi- 
neers employed by others. Under the 
Taft-Hartley Act em- 
ployees are given the right to determine 
whether they desire to be organized, and 


professional 


it so, to form an organization entirely 
restricted to professional men, so that 
they cannot be forced into labor unions 
dominated by nonprofessional workers. 
Registration has proved a useful tool in 
establishing professional status in cer- 
tain plants Where the question arose. 
Other than this, the benefits to employed 
are and the 
labor union question has not risen in 


engineers indirect, since 
many cases it seems explainable why a 
large number of the employed chemical 
engineers does not register. 

On the employers’ side, however, they 
are in some cases giving considerable 
weight in their employment of indivi- 
dual engineers, to the possession of a 
license. They are also encouraging their 
older men to register, being mindful of 
their own legal responsibilities in case 
of mishaps with resulting charges of 
negligence. It has been held that if an 
engineering design is faulty and a fatal 
accident occurs, a nonregistered man 
responsible for the design can be held 
guilty of manslaughter, while if regis 
tered he is guilty only of a professional 


error of judgment. The same question 
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of type of liability may extend to an 
employer who employs unregistered 
men to do engineering work, but this 
question has not yet been settled by any 
The advantages to the 
employer, if he requires court testimony 
at any time, of having his engineers li- 
censed is of course obvious. 


specific case. 


“PE” Like “MD” 


Finally, the Bureau of Motor Ve- 
hicles of New York is issuing 
special plates to registered professional 
engineers with the letters, “PE,” pre- 
ceding the number. This is analogous 
to the “MD” plates which have been 
issued to doctors for many years. 


now 


Various manifestations of profes- 
sional registration are admittedly small. 
But the results are cumulative and I 
think are destined to increase in the 
future, if the engineering profession 
attempts to take full advantage of the 
situation. 

Subsequent to compiling these data I, 
as a representative of A.I.Ch.E. on the 
National Council of State Boards of 
Engineering Examiners, have culled 
further information which will prove 
useful in a study of the general picture. 

As of June, 1949, the number of reg- 
istered engineers in the U. S. stood at 
153,277, about 25,000 more than the 
previous year. Since 1945 the curve has 
tended sharply upward. 

The 1949 proceedings contained also 
some definitions of criteria for the 
boards to use in appraising the types of 
experience presented. This is different 
for the branches of engineer- 
ing. The one for chemical engineering 
reads as follows: 


various 


Professional Experience 


Design, Specihcations and/or Construc- 
tion: Equipment for chemical enterprises ; 
processing plants; plant layouts; equip- 
ment; economic balances; production plan- 
ning; pilot plants; heat transmission ap- 
paratus 

Development: Processes, pilot plants ; re- 
irigeration systems for food processing. 

Research: Laboratory; pilot plants; di- 
rector; markets; unit operations; kinetics ; 
processes; calculation and correlation of 
physical properties 

Responible charge of broader fields of 
chemical engineering ; executive. 

Consultation: appraisals; evaluations; 
reports; economics; chemical patent laws 

Operation of pilot plants; product test- 
ing; technical service; technical sales 

Teaching, full time, at college 
Editing and writing 


level 


Sub-Professional Experience 
Construction: Process equipment; pilot 


plants ; piping systems. 
Operation: Shift operator ; special chem- 
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icals manufacture (solutions) ; pilot plants ; 
trouble shooting ; glass blower 

Drafting : Flow sheet layout 

Instrument making and servicing; rout- 
ing analyses; routine sampling and tests; 
latheman. 

Analyst: Routine, under direction. La- 
boratory assistant (commercial, college) 
computations, under direction; data taking 
Sales: Routine, of standard equipment. 


Finally the proceedings contain a list 
of the membership of all the State 
Boards of Engineering Registration and 
information regarding the requirements 
in each state for “registration by en- 
dorsement,” that is, without examina- 
tion, and can be referred to in this con- 
nection by our membership. 


REGISTRATION 


T. KEITH LEGARE 


OF ENGINEERS 


Ex. Sec’y. Nat. Council of State Boards of Engineering Examiners, 


WOULD like to report on the pre- 

sent status of registration: 

As of June, 1949, the total number of 
registrants in good standing was as fol- 
lows: professional engineers, 153,277; 
land surveyors, not engineers, 9,123; 
total, 162,400. More than 2000 engi- 
neers are registered in a number of 
states, therefore there is a duplication 
of registrants reported from the states, 
especially in Illinois, where some struc- 
tural engineers are registered also as 
professional engineers. It is estimated 
that there are more than 150,000 regis- 
tered professional engineers in good 
standing in the United States. The 
number of engineers-in-training that 
has been certified is 11,524. 

Sixteen amended their 
registration laws during the past two 
years, principally to provide for the cer- 
tification of engineers-in-training, but 
in some cases, to make their law con- 
form to the Model Law and raise the 
standards of requirements. 

The District of Columbia does not 
have a registration law yet. It has a 
comprehensive law that has been care- 


states have 


fully drafted and worked on for several 
years, which has been referred to the 
District of Columbia Committee. 

The “engineers-in-training” program 
has been a wonderful success in my 
own state (South Carolina). Ninety per 
cent of the engineering students who 
have finished in the last or two 
have taken engineer-in-training exam- 
inations and have become certified. 


year 
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Columbia, South Carolina 


It means that young engineers mov- 
ing from one state to another can get 
credit for this examination that was 
given immediately after they finished 
college. We give these examinations on 
the campus, which makes it convenient 
for the young men. I will give you one 
example. 


Campus Examinations 
Advantageous 


Two boys from Puerto Rico finished 
at the Citadel last summer. They took 
their engineer-in-training examination, 
and were given certificates as engineers- 
in-training. They went home to Puerto 
Rico and there was a large job there 
that they wanted to work on. For some 
reason one of the regulations was they 


T. KEITH 
LEGARE 
has been ex- 
ecutive secre- 
tary of the Na- 
tional Council 
of State 
Boards of En- 
gineering Ex- 


Board of En- 
gineering Examiners 28 years; for many 
years chairman or member of the com- 
mittee on registration, ASCE. He was 
chairman of conferences that drafted 
and amended the Model Law. 
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had to be registered engineers or had to- 
be certified by the licensing board of 
Puerto Rico. The Puerto Rico board 
agreed to recognize the examination 
given them as engineers-in-training, and 
certified them. 

As I said, the advantage is that young 
engineers moving from one state to an- 
other get credit for the examination. 
Later on, after they have acquired the 
requisite years of experience, they don't 
have to be examined in the subjects they 
had in college—by which time they may 
have forgotten a great deal. 

Requirements for registration are 
rather hard to describe, because there 
are differences in the 51 laws, due to 
the time that the law was passed (some 
are 40 years old), and also due to local 
conditions. 

But the Model Law, which has been 
followed by more than a majority of the 
states, has the following standard re- 
quirements. There are three alternates. 

A—The first one is graduation in an 
approved engineering curriculum plus 
four years or more of experience in 
engineering work of a satisfactory 
character. 

B—If the man is not a college grad- 
uate, eight years or more of engineering 
work of a satisfactory character plus a 
written examination. The written ex- 
amination is to show that the man has 
acquired his education in some other 
way than in college. 

C—Twelve years or more of lawful 
practice in engineering work of a satis- 
factory character indicating that the 
applicant is competent to practice engi 
neering, and provided the applicant is 
not younger than 35 years. This re- 
quirement is for the man of long-estab- 
lished practice. Many states now re- 
quire all applicants to pass a written 
examination except those of recognized 
standing and long experience 

Written examinations vary in the dif- 
ferent states. Most of them though gen- 
erally consist of two parts: Part 1, based 
on problems pertaining to fundamental 
engineering subjects; and Part 2, based 
on problems pertaining to professional 
practice or the application of engineer- 
ing knowledge. In some cases Part 2 
is limited to a particular branch of engi- 
neering. 

Oral examinations are given by some 
boards to test doubtful cases, especially 
when the experience record is not satis- 
factory and not considered conclusive 
evidence of competency. 

In South Carolina, if a graduate of 
an accredited engineering curriculum, 
who has had an experience of four 
years, but not of a high type, and we are 
not satisfied that he is competent to be 
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than 26 years; 
secretary and 
member of the 
South Caro- 
lina State 


ask him to come before 
the board for an interview and to bring 


licensed; we 


exhibits of his work. We can find out 
from a man that 
minutes 


a lot way in a few 
generally we don't spend more 
They are the 


the written 


than 20 minutes with hun 


ones who are not given 


examination 


Reciprocal Registration 


The problem of interstate registration 


or registration by endorsement, or re 
ciprocal registration, as it is variously 
called, has been one of the most difficult 
and has 

\ few 
inclined 


im the registration program 

caused much misunderstanding 
of the state boards have heen 
to overemphasize legal restrictions. The 
National 


working on this problem and consider 


Council has been continually 
able progress has been made 

In the National Bureau of Engineer 
ing Registration, we have an Advisory 
ard of represertatives from the na 
mal and Dr 


yin M. Weiss represents the chemical 


engineering societies 


It was established to minim- 
ize the effort and expense of registered 


engineers. 


engineers desiring to secure registration 
or license in more than one state, and to 
assist the state boards in securing veri- 
fied information regarding the profes- 
It has ren- 
dered valuable service to a number of 


sional records of applicants 


registered engineers and boards 
However, there are still a few state 
boards which decline to utilize this serv 
ice. Some states can't use the Registra- 
Bureau their 
legal advisers have told them they can't 


tion certificates because 
That is the situation in Pennsylvania. 

For 
the National Council of State Boards of 
Engineering Examiners publishes three 
little One gives the ad 
dresses of all the state boards and 
other general information, one is 
about the National Bureau of Engineer 
and the other about 
the requirements for interstate registra- 
tion. If 
send them to vou 


those interested in registration, 


pamphlets 


ing Registration 


you write we will be glad to 


ATIONAL SOCIETY OF PRO- 


FESSIONAL 


F. FAIRMAN 


WOULD like to 
mark 
I happened to get interested in licens 


introduce my re 
with a bret statement of how 
ing The two jobs of my 
career have been im teaching and in the 


principal 
public utility business. Both these occu- 


pations im most cases, if not in all of 
them 


of heensing 


are exempt trom the requirement 


fall to my lot when I 


was a cub imstructor, to be assigned the 


It happened to 


job of writing examination questions 


for some poor devils who were going 


to take the examination in the State of 
Michigan. | was supposed to write some 
questions in the field of electrical engi 
neering. I felt that that 
unfair to the victims. Here was | 


long out of school myself 


was grossly 


not 


very trying 


to impart a certain amount of know! 


ENGINEERS 


Vice-President, Consolidated Edison Company 
of New York, Inc., New York 


edge to juniors and seniors in electrical 


engineering, not being too sure of the 
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eral engineer- 

ing societies— 
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dent of the New York State Society of 

Professional Engineers; vice-president 

of NSPE, and currently president of 
AIEE. 


CHEMICAL ENGINEERING PROGRESS 


subject and being only a couple of 
jumps ahead of the boys most of the 
time, pretending to write examination 
questions for devils who 
were trying to get licenses to practice 
professional engineering. I didn’t re- 
monstrate too much, however, because 
when the boss gives you a job you do 
it. I did it, with as much charity as I 
could command, and 


some poor 


I had to correct 
the papers, too, and again I invoked 
sweet charity 

But I inquired of 
departmétnt, “Do we 
law 


the head of my 
have a licensing 
And when he said we did, I 
said, “I never heard about it as a stud- 


here” 


ent; isn’t it something that I should pay 
attention to? Shouldn't I try to get my 
license, so I would be better qualified 
to write an- 


questions for others to 


swer ?” 


Certification and $25 


He said, “You can if you want to. 
But as employees of the State of Michi- 
gan, we and I wouldn't 
you. And besides, it 
Well, $25 is $250 to an 
still is—so I let 
time pass and forgot all about it 


are exempt, 


bother if I were 
costs vou $25 
imstructor—I guess it 

I went to New York and became con- 
nected with the Brooklyn Edison Co., 
and one of the first things T saw on the 
wall of the boss’ office was one of these 
nicely framed diplomas certifying that 
the Regents of the State of New York 
recognized that Joe Doakes is competent 
to practice professional engineering. 
And I said, “Oh, you have that licens- 
ing law down here. Do you have to be 
licensed 

He said, “No, we don't have to be 
licensed, because we are under the jur- 
isdiction of the Public Service Commis- 
sion of the State of New York and any 
business under the jurisdiction of a 
state agency automatically exempts that 
business from licensing.” 

I said, “I see you have one. Why did 
you get one?” 

He said, “Well, I was practising when 
the law was passed and got it under the 
grandfather clause; that was the way.” 

| said, “Mavbe it's 


maybe I should get one.’ 


good insurance, 
And he said, “Well, you might, we 
But 
And 


will certify to your competency.” 
he brought up the 25 bucks again 
I didn't think too much about it 
Some years passed and I was being 
prepared to be an expert in a case whefe 
the heat was on us and we had to prove 
that we were innocent. I lined up the 
testimony to the satisfaction of counsel, 


and one day he said, “Now give me a 
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little biographical sketch of your educa- 
tion and experience.” 

I diul—that was easy. He said, “You 
forgot to put in that you are licensed.” 

I said. “But I'm not licensed.” 

He threw up his hands 

I said, “You know in the State of 
New York I don't have to be.” 

And he said, “That may be true. But 
all the opposing counsel has to do is 
ask that one question. And maybe | 
can't even keep the testimony in. And 
you are our best witness.” 

Well, we got by. But that stirred me 
up to the fact that perhaps a time would 
come when | couldn't be used as an 
expert witness ; a time would come when 
it might keep from me a plum that 
might be hanging on the tree. So I got 
busy and proceeded to get the license. 
Then I looked around to see who was 
doing something about this matter of 
licensing; who in the engineering so- 
cieties. The Institute of Electrical 
Engineers that I belonged to was in- 
active. | found and joined the New 
York State Society of Professional 
Engineers 

I began to stick my neck out and ask 
questions. And I got some jobs—one 
leads to another. And here | am, ex- 
plaining the National Society of Pro- 
fessional Engineers, which has a place 
in the scheme of things. It came into 
being primarily as a group of men who, 
having been licensed, wanted something 
constructive done about licensing on a 
national basis. 

At the present time it is an organiza- 
tion of some 21,000 licensed men, most 
of whom hold their membership through 
membership in one of the state societies. 
We have 34 state societies now. It was 
organized in 1934 because the engi- 
neering profession found that it had at 
that time nothing that would be recog 
nized in Washington or any place else 
for that matter, as a voice representing 
the profession. Four societies in the 
East, four state societies @hich had 
been organized for the purpose of 
chaperoning the licensing law and other 
purposes in the respective states of 
Connecticut, New Jersey, New York, 
and Pennsylvania, joined together and 
formed the National Society of Profes- 
sional Engineers. In 15 years it has 
grown trom four state societies and 
3400 members, to our present status, a 
very rapid growth—probably the most 
rapid growth of any organization of 
engineers which has ever taken place. 

It is organized along geographic and 
political lines—each of the component 
units, starting at the bottom, the local 
chapter or county chapter, as it usually 
is, consisting of a county, although 
where counties are rather thin it may 
embrace two or three adjacent counties, 
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then the state society, and the national 
society; each of those respective units 
of organization is responsible for doing 
the job within its own sphere. It is 
responsible to the individual member at 
each level, who has a direct voice in 
electing the officers and helping to es- 
tablish the policies and program of the 
organization. 

State societies are not merely feder- 
ated in the National Society, although 
the National Society consists of all 
members of all the state societies, nor is 
the state society simply a federation of 
chapters. At each level the individual 
member is an individual member, of lo- 
cal units, state units, and his nationa! 
unit, and expresses himself directly by 
vote and attending meetings, either him- 
self or through his representatives, to 
take part in the deliberations. 


Public Welfare NSPE Concern 


NSPE isn't concerned at all with 
technology. It believes those fields are 
taken care of adequately by the other 
It is in no sense competitive 
in the field of our specialized technical 
interests, it has nothing to do with them. 
It is concerned solely with the problems 
that we believe are common to all engi- 
neers, regardless of our particular type 
of specialization, in the economic, social 
and political fields. Its stated objectives 
in the constitution are the advancement 
of the public welfare and the promotion 
of the economic, social and political in- 
terests of professional engineers. 

The NSPE legislative committee 
and its counterparts in the several state 
societies analyze proposed legislation to 
see if it promotes the welfare of the 
engineering profession; a_ legislative 
analyst is employed in the national head 
quarters in Washington, and he edits 
and gets out a Legislative Bulletin 
which is issued periodically to keep the 
members informed on latest develop- 
ments and progress on legislation at the 
national level. He also, if he can get 
the information from the states, incor- 
porates in it as a vehicle of informa- 
tion to all the states, tendencies and leg- 
islative measures which are introduced 
or proposed, or have passed, and infor- 
mation on the effectiveness of their ad- 
ministration as developed by particular 
incidents which may be negotiated or 
tried in the courts. He broadcasts to the 
members. 

At the regular meetings, both of the 
National Society and the state society 
and of the county chapter, the chapters 
and the state societies and the National 
Society consider matters of legislation 
proposed at the various levels, and de- 
termine what steps to take either to 
support or oppose. 


societies 
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Then we have the engineer in his 
role in connection with national defense. 
The recent war of course demonstrated, 
as we all know, that national defense 
requires large numbers of competent 
engineers. And it requires that they be 
utilized properly if our defense efforts 
are to be most successful. 

And there are questions on the ways 
and means of procuring the services of 
engineers for certain emergency assign- 
ments. And of course, in addition to 
their use in war, there is the continual 
use of engineers in the various national 
bureaus in peacetime. Policies of the 
defense establishment pertaining to 
engineers are clearly of greatest con- 
cern to members of the engineering 
profession. 

We have a committee known as the 
Military Affairs which 
makes a continuing study of the prob- 
lem, assists in the development of 
appropriate legislation, in order to 
utilize to best advantage the engineers’ 
contributions to national defense, both 
in war and in peace, 

Now, of course, we are building for 
the future. Our profession will be only 
as good as the engineers of the future 
For this reason it has been and will be 
a fundamental aim of NSPE to assist 
our engineering schools in the main- 
tenance of the highest possible stand- 
ards of education, and in this we co- 
operate with the American Society for 
Engineering Education, and with Engi- 
neers Council for Professional Develop 
ment; the latter is the principal accred- 
iting agency of engineering curricula 
satisfactory to the various state boards 
of examiners 


Committee, 


Recently we have laid considerable 
emphasis on the fact, and the educators 
are with us, that the development of a 
conscious professional approach in 
the mind of the student is of great im 
portance. And recognizing the many 
problems that face the young engineer 
and the importance of these men to the 
future of our profession, we have es- 
tablished a special committee on the 
problems of the young engineer, whose 
objective is the strengthening of the 
faith of the young engineer in the pro- 
fession as he goes through the hard 
school of experience. The committee is 
paying special attention to those start- 
ing as employees of large industrial con- 
cerns. It is working with industry to 
obtain recognition of the professional 
status of these young men. 

Under our state registration laws 
graduation from an accredited engineer- 
ing school is not sufficient to qualify a 
person for registration; he must under- 
go a period of practical experience. 
NSPE believes these men should have 
legal recognition and be associated with 
the professional movement during their 
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formative years. So we have recom- 
mended to the state societies that they 
press for enactment of engineer-in- 
tramimng provisioris in the state laws, 
where they do not already exist, which 
would give the young graduate some 
recognition under the law, and enable 
him to take the academic phase of his 
examination while the subjects are still 
fresh in his mind. We have urged fur- 
ther that our state societies accept reg- 
istered engineers-in-training as associate 
or affiliated menibers 

Every state or territory of the 
United States, with the exception of 
the District of Columbia, has a registra 
tion law. As registered men, we believe 
benefit of the 
public, and since these laws are designed 
tor the welfare and safety of the public, 
NSPE is unqualifiedly pledged to their 
support, We cooperate with state boards 
of examiners, and urge societies to seek 
amendments to improve their laws 
urge all qualified engi- 
eers to become registered under their 
tate laws, thereby giving legal recog 
ition to the and insuring 
he public competent engineering serv 


these laws are for the 


will 


protession 


We subscribe to the principle that 
professional entitled to 
dequate compensation for his services, 
whether he is a 


engineer ts 


consultant, an indus- 
rial manager, or an employee. By co 
perating on such studies as the Engi 
eering§ Profession in Transition, 
‘SPE helps to get the facts needed 
or unprovement of the economic status 
of the entire profession, and to provide 
he basis for adequate fees and salaries 
hich may be suggested by the member 


tate societies tor use im their 


terri 


Men 


rarned 


shouldn't be admitted to the 
professions who have not a 
right, justice and 


The courts have so spoken, and 


roper com ept ot 


hies 


the public is entitled to adherence to 
this fundamental philosophy. NSPE, 
instead of adopting its own code of 
ethics, as most societies have done— 
which is funny, because they all say the 
same thing, and it is just a matter of 
how many commas and where you put 
the verses—adopts the canons of ethics 
as propounded by ECPD, and is work- 
ing with our states and chapters for 
complete adherence to these canons and 
the improvement of the canons in the 
light of experience 

In our press releases on matters of 
public interest concerning the engineer- 
ing protession, in the proclamation of 
“Engineering Weeks” by several state 
governors, in testimony before legisla- 
tive and executive bodies, NSPE is 
guided by the professional nature of its 
members and seeks to convey that con- 
cept to the public mind. But it is what 
the individual professional engineer 
does that is of the greatest 
weight and effect 

It is for this reason that primary em- 
phasis is placed on keeping him in- 
formed of matters of common interest 
and professional development, through 
our magazine, The American Engineer, 
and our Legislative Bulletin, and the 
publications issued by the several state 
societies and circulated their 
members. The public com- 
mittee ts continuously developing ag 
gressive public relation programs to 
inform the public of the contribution of 
the engineering profession to the na- 
tional welfare. 

NSPE also thinks of itself as a pos- 
vehicle for this 
much-talked-about, much-sought-after 
but long-neglected unity of the engi- 
neering protession. Of course, whether 
that succeeds or not will depend on how 
many of these 150,000 registered engi- 
join in this movement 
it their support 


and says 


among 
relations 


sible accomplishing 


neers and give 


IMPACT OF LEGISLATION ON 
JUNIOR ENGINEER 


E. A. HOLBROOK 


University of Pittsburgh, Pittsburgh, Pennsylvania 


with the wea that the 


I DISAGRE! 
profession has been pretty well sold 
on professional engineer. | 


was tm 


pressed some time ago to read the state- 
ment, “the greatest shock to the human 
mind is the impact of a new idea.” 
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My thesis is that this new idea, com- 
paratively, is the idea of professional 
licensing of engineers. The impact of 
the shock has been on the systems of 
our older engineers, corporations em- 
ploying engineers, engineering colleges, 
and some national engineering societies. 

One of the troubles has been the 
seeming unwillingness of college pro- 
fessors and college engineering schools 
to inform their young engineers of the 
seriousness of the profession, and to 
ask them to become engineers-in-train- 
ing. This is not strange when you con- 
trast the engineering profession with 
the older professions of law and medi- 
cine, and yet you would hardly hire a 
doctor who was not a licensed practi- 
tioner; neither you engage a 
lawyer who had not passed the bar ex- 
amination. 


would 


Someone said that not all engineers 
Of course that leads 
and 


needed licensing 
to a 
engineer ? 

When I 
that an engineer 
forces and products of nature for the 
benefit of mankind. 


question, who what is an 
went to school I was told 


is one who uses the 


A year or two ago 
in a court case in Chicago a man hop- 
ing to qualify on the witness stand as 
an engineer gave that definition of an 
und the cute lawyer said, “My, 
my, the scrub woman in my office does 
that 
neer ?” 


engineer 


every morning, is she an engi 

Nonsense, gentlemen. The laws of 48 
states and all the provinces of Canada 
tell us who is an engineer. He is one 
legally qualified to practice his profes- 
sion. A recent case in a Pennsylvania 
court concerns a young man, a graduate 
of one of our accredited technical 
schools, who having performed engi- 
neering work attempted to collect his 
fee. The court ruled, that a man claim- 
ing to be an engineer and per se not 
registeredein the state, could not collect 
for his 
engineer 


I actually had this experience in a 


services as a professional 


case several years ago in this state. The 


opposing engineer on the other side 
gave some damaging and unusual testi- 
There was no doubt about his 


But our law- 


mony 
qualifications in my mind 
ver, when he came up for cross-ques 
tioning, said, “You are an engineer?” 

The answer was, “Yes, sir, of 34 
years’ experience.” 

“You are then a licensed professional 
engineer in the State of Pennsylvania ?” 

Well, no; I'm not.” 

The lawyer said, “You are not?” He 
turned to the judge and said, “I don't 
care to cross-question this witness.” His 
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entire testimony in my belief went by 
the board. 

There's one other reason why, in my 
mind, whether you are a chemical engi- 
neer or an electrical engineer or a me- 
chanical engineer, we mist all act to- 
gether. Eighty per cent of all engineers 
are profoundly concerned with the 
Taft-Hartley Act. The Taft-Hartley 
Act affords protection to the profes- 
sional engineer, as providing individual 
intellectual and creative effort and 
talent. The Wagner Act made no dis- 
tinction between professional and non- 
professional employees. Our technical 
societies have appeared to me hardly to 
realize this state of things. 

There are certain unions who 
have claimed at most every hearing 
in Washington for the past ten years to 
represent, not the mechanics, but the 
graduate and professional engineers. 
Rot, you say, but not to the nonengi- 
neering Congressman. 

I like what Charles Wilson, president 
of General Electric, said to the engi- 
neers. He said, “In your preoccupation 
with the slide rule you cannot leave to 
others, to economists, to politicians, and 
to lobbyists, the large job of defending 
the way of life that has been made 
possible by the contribution of the engi- 
neer. 


Licensing in Pennsylvania 


Let me give the background of licens- 
ing in Pennsylvania. The first law gov 
erning engineering licensing was passed 
in this state in 1924. When I learned 
about it I was quite mad, because it was 
taking something away from me. Soon 
I got a letter from a prominent engi- 
neer asking me to take part in a confer- 
ence by which we could fight such an 
insidious thing. I went. And as a result, 
a considerable sum of money was raised 
by prominent engineers in this state to 
fight the law. And we were successful, 
we had it declared unconstitutional. 
And we said, ‘now, we have buried this 
thing.” 

But no more had we gone home, than 
out of somewhere came a great move- 
ment, not through consulting with some 
of us who felt we were leaders in the 
profession, but a movement out of 
somewhere that put together and put 
through in this state in 1927 a new and 
model law which has stood the test in 
court. 

I became interested. I found that the 
men who backed the movement were the 
rank and file of the profession. Largely, 
they were civil engineers; they were 


state, city and county employees. But 
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Pittsburgh. 
Former po- 
sitions i 


they felt it necessary under the laws of 
that time. 

Some states today have what I con- 
weak laws. Many states have 
nearly identical and model laws. Every 
province in Canada today has an ex- 
cellent registration law, and should any 
of you men decide to do work in Canada 
1 advise you to learn all about it. The 
Canadian technical societies are joining 


sider 


wholeheartedly in the movement there, 
and in my estimation they are at least 
ten to twenty years ahead of us in the 
professional engineering movement 

lf you who are practicing engineers 
would take an interest in the state and 
in the making of better state laws, it 
would be for the good of all the engi- 
neering profession. Let me reiterate 
what has already been said, that whether 
you favor professional registration or 
whether you despise it, it is one of the 
engineering facts of life today. It is 
unfair so to emphasize the technical to 
the younger student and the younger 
engineer that they are unaware of these 
facts of professional engineering. 

If engineering is to emerge in the 
public mind from its present heterogen- 
cous condition, where the actual prac- 
titioners are hazily grouped with a 
fringe of master mechanics on the one 
side and with pure scientists on the 
other, professional concepts and objec- 
tives, especially licensing, must be incul- 
cated. I think in engineering schools, 
professionalism must be thought and 
taught at the college level. 

It is surprising how many engineer- 
ing professors have not taken the trou- 
ble to secure prcicssional licenses. I 
hope to live to see every engineering 


college professor have a licensed engi- 
neer's certificate as a prerequisite of his 
position. I cannot see why he should 
not do so any more than I can see why 
a professor of law should expect to 
teach without a state board license. 

I go further and hope to see sometime 
the prime requisite for full membership 
in every national engineering society 
the possession of a state license that the 
holder is in fact a legal engineer. 


Language of Professional 
Engineer 


Engineers are becoming a numerous 
and particular kind of people. They 
have a way of thought and a manner 
of doing things to give to this world, 
and I glory in it. We engineers are 
more alike among ourselves than we are 
unlike in our different branches of 
civil, mechanical, chemical, and s0 
forth. Let us speak out somehow in a 
common professional language, that of 
the professional engineer. 

Many years ago an English ship was 
wrecked on a South Sea isle, and all 
were drowned except one lone sailor, A 
number of years afterwards a rescue 
vessel stopped at this isle and found this 
lone Englishman as king of a dusky 
band of several hundred savages. Said 
the captain of the ship to the sailor, 
“My, my, didn’t you have a hard time 
learning their language?” 

He said, “You know, | didn’t try. But 
it was an awful job making them speak 
mine.” 

What I ask is that we in our special 
technical groups get as technical and ex- 
clusive as we like, but in our protes- 
sional life know that we can speak only 
one language, whatever our name or 
sign. All of us who are engineers speak 
the same basic language, are members 
of the same profession, and our hall- 
mark is today the possession of a state 
license to practice engineering. 

I believe that in the esteem and re- 
spect of the great American public we 
stand or fall together, not in our indi- 
vidual job but in our common view- 
point, our ethics, our relationship each 
to the other, and as registered engineers 
in Dur mass impact on the social order 
of today and tomorrow. 


The audience speaks up next month! Many new ideas and slants to this subject 

resulted from the open discussion. The interest in engineering licensing should 

mean much to the young and older chemical engineer who wants to know the 
“why” of licensing. 
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EFFECT OF AIR TURBULENCE ON RATE 
OF EVAPORATION OF WATER™ 


D. S. MAISELT and T. K. SHERWOOD 


Massachusetts Institute of Technology, Cambridge, Massachusetts 


HE rate of vaporization of liquids 
imto turbulent gas streams has been 
due to 
interest in many practical appli 
rhe 
subject has been one of theoretical in 
terest as 
basis of evaluation of the 


the subject of considerable study 
cations of the quantitative results 
well, since the data provide a 
various theo 
ries of mass transfer and heat transfer 


between two phases In a previous 


paper (8) by the present authors new 
data on evaporation from flat surfaces 
cylinders, and spheres were presented 
and the results compared with the prin 
cipal data from the literature 

Transfer turbulent gas 
stream is mainly by eddy diffusion, 
rapid compared with molecular 
Inasmuch as the resistance of 
the ely layer is usually a substantial 
fraction of the total resistance, ii may 
be expected that the nature of turbu- 
lence im the moving stream will influence 
the rate of transfer between phases It 
that the 
urbulence may affect also the 
»t the relatively stagnant layer at the 
wall, in which molecular diffusion is the 
mportant mechanism of transfer 


across the 


which is 
chittusion 


character of the 
thickness 


possible 


Turbulence is generally characterized 
vy its scale and 
of the size of the eddies, 
defined in various ways 
the length L,, where 


intensity. Scale is a 
Measure 


may be 


and 
us by 


(1) 


correlation between 


Here Ry is the 


two values of the velocity () at two 
along 
a line normal to the direction of flow 
Within an eddy the correlation is high; 


if vy is than the eddy size the 


points separated by a distance 


greater 


related ar- 
first 


lished 


* This ie the second of two 
ticles by Maisel and 
one titled hv aporation 
Turbulent (as 
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two velocities are in random relation to 
each other, and Ry is zero. A graph of 
RK, vs. y, therefore, is a curve falling 
from = 1 at y= 0 to R, = 0 at 
finite The curve is 
slightly convex to the y axis, and L, is 
roughly one-half the value of y where 


K, becomes 


some value of 


Intensity of turbulence is a measure 
of the velocity fluctuations at a point in 
The 
varies rapidly with time 
tarily 


the stream. velocity at any 
and 


be considerably 


point 
momen 
may greater or 
The extent 
relation to the 


less than the time-average 
ot these 
average velocity at the point determines 


variations in 


the degree or intensity of turbulence. At 
ata m 
a turbulent stream is given by 


any instant the velocity [ 


{ Ve " (2) 


where LU’, is the average velocity, and u 
is the deviating The 
mean square value of u, expressed by u 


velocity. root 


ts a measure of the degree of fluctuation 
ot 
tensity of turbulence is defined as u’// 


about the average [ amd the in 


or the per cent turbulence as 100 x’ 
Equipment tor the measurement ot 
both intensity and scale of turbulence is 
complicated and expensive 
! of thes that tew 
published on the 


perhaps it i 
ASE data have been 
nfluence of turbulence 

heat Wil 
hams (10) quotes results of Lovzantzky 
Nusselt 
7.0 em. 
iM 356 ) 


on either mass or transfert 
inl Schwab (7) showing the 
group for heat 
sphere to 


transter to a 
mcrease sharply 
as the per cent turbulence was increased 
trom 0.4 to 28% at Reynolds numbers 
irom to 16 


Comings 


aml Tavlor (2 


{ lapp 


wire 


using a hot 


wake-angle instrument as devel 
oped by Schubauer for the measurement 
oft imtensity of turbulence, found the 
Nusselt number for heat transfer to 
eviinders t 5 


increase as much as 25% 


turbulence varied 
The 


greatest in the 


as the per cent 
trom LS to 21.6% 


Nusselt 
trom 


was 
inmrease mm 
number was 
to 4% 
turbulence 


turbulence; tur 
had 


range 


ther merease in much 
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These authors also investi- 
gated the effect of turbulence on the 
rate of from a 
3.32 em. O.D. cylinder placed normal to 
the air Results of these tests 
were scattered, but seemed to 
indicate about the same effect of tur- 
bulence intensity as in the case of heat 
transfer 

The present investigation covered the 
effect of both intensity and scale of 
turbulence on the rate of vaporization 
of water air trom small spheres 
and cylinders. It was made possible by 
the availability of a hot-wire turbulence 
meter constructed by Dr. R. L 
m connection with a research 
for the United States Navy 
Ordnance. 


less effect. 


vaporization of water 
stream. 
widely 


into 


Levine 
project 
Bureau of 


Experimental Procedure 


The small spheres and cylinders were 
supported in a 10.2 cm. L.D. high-veloc- 
ity air duct and measurements made as 
described in the earlier paper (8). Data 
were obtained on rate of vaporization of 
water from the wet shapes placed near 
the duct the tur- 
ssentially 


the center of where 


bulence was « isotropic 
Intensity of turbulence was measured 
by means of a hot-wire anemometer of 
the type initially developed by Burgers 
(7) and Dryden (3). The instrument 
depends upon the ability of a small elec- 
trically heated wire to follow velocity 
fluctuations with corresponding temper- 
ature and resistance changes, and the 
associated extensively 
literature. In 


technique is 
treated im the 
fluctuations in 


gene ral 
speed give rise to varia 
tions in potential drop across the wire 
which may be amplified and applied to 
suitable measuring instruments. 

rhe amplitier used had a full gain of | 
200,000, variabie in and 
with a frequency response of 20-20,000 
cycles /sec. Wires of platinum manufac- 
Wollaston 
commercially available with 
of 0.0025 mm 


steps of 2 


tured by the technique are 
a diameter 
and these were used for 


all probes. The wires were soldered to 
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Fig. 1. Turbulence Intensity Profiles 
for Normal Pipe Turbulence. 


steel supports mounted in a_ suitable 
traversing device and the silver coating 
was then etched with nitric acid accord- 
ing to the technique devised by Levine 
(6) 

To provide variation in the eddy pat 
tern, two drilled plates were prepared, 
the first of 


1.27 cm 


which consisted of holes 
in diameter on alternate inter- 
sections of a 1.27 cm. square grid, while 
the second 0.32-cm. holes 
drilled on a 0.32-cm. grid, geometrically 
similar to the 1.27-cm. plate. Both were 
constructed of lucite sheeting 0.16 cm. 
thick. A plate holder was machined to 
a smooth fit with the inside of the test 
tunnel, so that the turbulence generators 
could be located at any optional poimt 

Measurements of scale and intensity 
then were made with the probes at 
different distances downstream from the 
plates starting at 15 hole diameters from 
the probe until a point reached 
where normal pipe turbulence had been 
reestablished, 
sufficiently far 
ligible 
pomt. 


contained 


was 


when the plate was 
upstream to cause neg- 
disturbance at the measuring 
All turbulence measurements were 
made with probes mounted in a special 
adapting section, similar to that used in 
vaporization measurements, No test 
object present in the air stream 
during these determinations. Transfer 
experiments were then made in a man- 
ner described in the previous article but 
with the turbulence generators installed 
upstream of the test piece. While the 
turbulence around a cylinder is by no 
the effect of the eddy 
pattern just upstream of the evaporating 
area upon the transfer rate could then 
be determined. 


was 


means isotropic 
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Fig. 2. Turbulence Intensity Profiles 
for 1.27-cm. Plate Located 33 cm. 
Upstream 


Runs were made at constant velocity 
with varying ratios of the distance from 
object to generator. The first run was 
made with the plate sufficiently far up 
stream to cause no influence upon the 
The plate 
was then brought progressively closer 


eddy pattern at the test piece 


and runs were made at certain specific 
locations where turbulence patterns had 
Finally, the plate was 
removed and a run was made with no 
turbulence generator in place. This 
procedure gave an excellent check for 
any particular series, since the first and 
runs compared to deter 
mine the reproducibility of results. The 
velocity was then changed and the next 
series was run off 


been measured. 


last could be 


Measurements were made with cylin- 
drical and spherical test objects over a 
range of velocities from 850 to 140 
cm./sec. while turbulence intensities 
varied from 3.5 to 23%. Corresponding 
variations in from 0.51 to 
1.27 cm. 


scale were 


Results of Measurements of 
Stream Turbulence 


Turbulence intensity profiles were 
obtained by measuring turbulence inten- 
sity across the upper radius of the 10.2- 
cm. duct, at the test section. Typical 
data are shown in Figures 1 and 2, 
showing per cent turbulence vs. position 
for different air speeds. Figure 1 shows 
data obtained with normal pipe turbu- 
lence, i.e., without a turbulence gener- 
ator or plate in position 
shows similar data taken with the 1.27- 
cm. plate located 33 cm.. upstream. 

Since the evaporation test objects 
were located in the center of the stream, 
turbulence measurements in most exper- 


CHEMICAL ENGINEERING PROGRESS 


Figure 2 


iments were confined to this region, and 
the values quoted below correspond to 
the central flat portion of the curves of 
Figures 1 and 2. Turbulence intensity 
was found to decrease sharply with dis- 
from the turbulence 
generator, but to decrease only slightly 
as the average velocity was increased 
from 100 to 850 «m./sec. Decay of tur- 
bulence downstream from the turbulence 
generator is indicated by the results 
shown in Table | for the two plates used. 
Values for turbulence intensity repre- 
sent the average of results at several ve- 
locities for each plate position, and may 


tance downstream 


be taken as representative of results at 
500 cm. /sec. 

It is evident that the 
somewhat higher with the 0.32-cm. plate 
than plate, for any 
value of L/D,. This is probably due to 


turbulence is 


with the 1,.27-cm 
the larger ratio of plate thickness to 
hole plate with the 
smaller holes. The two curves of inten- 
L/D, are 


over the range covered 


diameter in the 


sity vs essentially parallel 

For values of L/D, of 70 and greater, 
data for the 1.27-cm. plate check well 
with the relation Dryden 


(3) for the decay of isotropic turbulence 


proposed by 


downstream from a grid 


(3) 


Here the constants have been evaluated 
to fit the data of Dryden (4), von Kar 
man (5), and Taylor (9). For values 
of L/D, less than 60, Equation (3) 
gives results much higher than observed 
with the 1.27-cm. plate. However, the 
earlier data noted were obtained with 
woven wire screen drilled 
plates, and D, is taken as the wire 
diameter. Furthermore, the tree stream 
turbulence preceding the screen was of 
the order of 1%, whereas in the present 
case it was 3-4%, 

Measurements of the scale of turbu- 
lence with the double probe are illus 
trated in Figures 3 and 4, and summar- 
ized in Table 2. Figure 3 shows the 
correlation coefficient Ry as a function 
of the distance y normal to the stream, 
with points for several air velocities. 
The correlation drops to zero at about 
1.5 em., and integration under the solid 
curve gives a value of 0.56 cm. for the 
scale. Since the single curve represents 
the data obtained over a range of veloci- 
ties with no plate in place, it follows that 
the scale was essentially constant at 0.56 
cm. with normal pipe turbulence. 

With the turbulence generators in 
place, the scale was found to vary with 
air velocity, as indicated by Figure 4, 
which shows R, vs. y at two velocities 


instead of 
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Fig. 3. K, Plotted vs. y to Obtain Turbulence Scale. 


Data for three air velocities with no 


turbulence promoter. 


with the 1.27-cm. plate 9 cm. upstream. 
Variation of scale with plate position 
and air velocity is indicated by the re- 
sults given in Table 2. The scale is seen 
be roughly equal to the diameter of 
plate holes, with L,/D, less than 
ity for the 1.27-cm. plate and a little 
eater than unity for the 0.32-cm. plate. 
with the dis- 
nce downstream, and increases some- 
hat with increase in air velocity. The 
incipal effect noted is the reduction in 
ile obtained when the 0.32-cm. plate 
used, 


pale varies considerably 


Effect of Turbulence on Mass 
Transfer 


The effect of the 1.27-cm. plate tur- 
bulence promoter is illustrated by the 
data of Figure 5, showing jp vs. Re for 
evaporation of water from a transverse 
cylinder 1.42-cm. O.D. with 22.8 sq.cm. 
wetted surface. The experimental points 
define two lines for two plate positions, 


216 
1.09 


a4 


SEPARATION 


Fig. 4. Scale Determination with 1.27-cm. Plate Located 


91.5 cm. Upstream. 


and the dotted line represents the prev- 
ious data obtained with no plate in place 
(normal pipe turbulence). It is evident 
that the effect of the plate is appreciable, 
especially at high Reynolds numbers 
with the plate near the wet test cylinder. 
Since the velocity profile is flattened by 
the presence of the plate, the center-line 
velocity U, used in Re is obtained by 
nultiplying U,, by a different factor for 
each plate position, as follows: 


2 57 90.1 


1.10 


PLATE,CM 
UPSTREAM 
a? 23.4 
‘6 
WOTE CENTERLINE VELOCITY Ue 
USED IN BOTH jp AND 


INTENSITY, % 


| 


8 20 


REVYNOLOS NUMBER, ( TURBULENCE INTENSITY (PERCENT) 


Fig. 5. Effect of 1.27-cm. Plate on Mass Transfer to Fig. 6. Effect of Turbulence on Mass-Transfer Coefficients 


Cylinders. 


TABLE 1 DECAY OF TURBULENCE 
DOWNSTREAM FROM TURBULENCE 
GENERATOR 


Distance 


Dy. Plate Downstream, 
om I 


032 
0.32 


Ne plate 
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TABLE 2—SCALE OF 
TU 


Distance 
Dow netream 


No plate 
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TURBULENCE 
RBULENCE 


for Cylinders. 


DOWNSTREAM FROM PLAT! 


GENERATORS 


. 
AG, 
es ‘s ae ° oe ze as 
L, em 147 = 
117 1.20 1.25 127 
60 
16 
= 
49/0 
~ 
4 
> roe Seale 
(Aie Velo 100 to 850 em. ‘sec ) om I m om. i em D> 
| 127 214 1.09 17 0.88 
Turbulence 127 342 845 0 84 27 0.66 
127 57.1 14 0.74 a5 0.60 
214 ‘ 1.37 57.1 0.99 45 0.78 ¢ 
127 sac 27 14.0 127 45 0.51 71 
1.27 127 901 0.74 71 0.58 
1.37 la ile . 043 40 1.35 
1 0.32 57. s20 0.54 179 1.68 


+ +4 
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— 


TURBULENCE INTENSITY (®ERCENT) 


Fig. 7. Effect of Turbulence I 


ntensity and Scale on Mass- 


Transfer Coefficients for Spheres. 


Figures 6 and 7 show typical data 
plotted to indicate the fractional increase 
in K, as turbulence intensity is increased, 
with both 1.27-cm. and 0.32-cm. plates. 
K, is the observed value of the mass- 
transfer coefficient, and (K,), is the 
value with no plate in place, i.e., with 
the normal pipe turbulence of 3.5%. At 
the higher Reynolds numbers A, is in- 
creased as much as 50% as the per cent 
turbulence is increased from 3.5 to 24%. 
Scale of turbulence apparently has little 
effect, since the results for the two plates 
fall in line in spite of the twofold varia- 
tion in resulting scale. The effect of 
turbulence intensity is actually a little 
greater than indicated by these two 
graphs, since the lines are for constant 
U, rather than for constant U’,; 
stant Re, the air velocity past the wet 
object is some 14% less at 24% turbu 
lence than with no plate in position. 

Data on evaporation of water from a 
single wet 2.55-cm. O.D. sphere are 
shown in Figure 8 plotted as A.D/D, 
vs. per cent turbulence for constant 
values of Ke,. Increasing the per cent 
turbulence from 3.5 to 24 causes K, to 
increase 18° at a Reynolds number of 
2440, and 25% at 19.500. Again the 
actual effect is somewhat greater than 
indicated, since L’,/U, is smaller at the 
higher values of per cent turbulence. 
However, it is evident that the effect of 
turbulence is slightly less for spheres 
than for cylinders, and that the variation 
of the effect with Re is less. 

The effect of turbulence on heat trans- 
fer to cylinders as found by Loyzantzky 
and Schwab for spheres and by 
Comings, Clapp, and Taylor (2) for 
cylinders is indicated on Figure 8. The 
former obtained a marked effect of tur- 
bulence in the range of 1 to 3%, with 
no data for the higher range. Comings, 
Clapp, and Taylor obtained a marked 
increase in hD/k in the range 1.8 to 4% 


at con- 


(7) 
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turbulence, with little further increase 
as the turbulence intensity was increased 
up to 21%. Their line, therefore, is of 
the opposite curvature to the lines repre- 
senting the present data. It appears the 
complete curve may be S-shaped, with 
relatively steep slopes below 3% and 
above 15-20% turbulence. 

There is no pertinent theory of mass 
transfer to spheres and cylinders with 
which to compare the present data. How- 
ever, it would appear that variations in 
turbulence intensity are felt in the buffer 
and laminar lavers where most of the 
resistance to interphase diffusion is lo- 
cated, but that changes in scale in the 
main stream have little effect in these 
layers, so that scale affects only eddy 
diffusion in the fully turbulent core, 
which represents but a fraction of the 
total resistance. 


Notation 


diameter of 
sphere, cm. 
diameter of in turbu- 
lence promoter plate, cm. 
molecular diffusivity, sq.cm./ 
sec, 
K Paw _# 
UP \ pb, 
= mass-transfer 
moles / (sec. ) 
mole /cu.cm. ) 
value of K, with no turbu- 
lence promoter 
distance from turbulence pro- 
moter to test object, cm. 
scale of turbulence, as defined 
by Eq. (1), em. 
log mean partial pressure air 
in film, atm.” 
= total pressure, atm. 
= radius of conduit, cm. 
correlation between two 
values of U at two points 


cylinder or 


hu 


coefficient, g. 
(sq.cm.) (g. 
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Fig. 8. Effect of Turbulence Intensity on Mass-Transfer 
Coefficient for Spheres. 


separated by a distance y 
normal to the stream ve- 
locity 
Reynolds number based on 
diameter of cylinder or 
sphere 
Reynolds number based on 
average velocity, U, 
= deviating velocity, cm./sec. 
= root mean square value of u, 
cm. sec. 
time average velocity, cm./ 
sec. 
velocity at center line, cm./ 
sec. 
average velocity in conduit, 
em. /sec, 
distance normal to direction 
of flow, cm. 
p = viscosity of air, 
(cm.) 


p = density of air, g./(cu.cm.) 


g./(sec.) 
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COMMERCIAL PERFORMANCE 


A. L. CONN, W. F. MEEHAN, and R. V. SHANKLAND 


Standard Oil Company (Indiana), Whiting, Indiana 


The first significant commercial operation of the fluid-catalyst cracking 
process employing silica-magnesia catalyst has been carried out for a 


315-day period in a 25,000 bbl./day unit by the Standard Oil Co. (Ind.). 


n efficiency. 


RIOR to May, 1948, only two types 
of catalysts had been employed in 
fluid-catalyst cracking units ; 
ese were synthetic 
st and 
ay, referred to as 


silica-alumina cata- 
montmorillonite 
catalyst.* 


laboratories 


acid-treated 
natural 
owever, in the research 
Standard Ohl 


other types of 


i Company (Indiana) 


veral catalysts have 


en evaluated; of these one of the most 


omising has been synthetic silica 


agnesia. This experimental work on 


lica-magnesia catalyst, which has been 


progress for more than ten years, has 


luded 


1. Investigation of catalyst preparation 
4) 
carried out 
catalyst-testing 
selectivity, aging 
resistance to 


evaluations 
fixed bed 
activity, 
characteristics 


-. Prelumimary 
m 
mits oft 

and 

lovestigation of 

tributes 


activity, product dis 

amd product quality im txed 
bed pilot plants empk l 
t catalyst 

4. Laboratory 


ing about 5.5 


vestigations of such 


physical characteristics as density, at 


trith) resistance, acration properties 
specihe surface, aml pore size 

5. Thorough investigation in a 2 bbl. ‘day 

fluxd-catalyst pilot plant of activity 

mamtenance product distribution 

* Roth types of catalyst are widely used 

commercially. The synthetic silica-alumina 

catalyst  manutactured by the American 

Cyanamid Co, New Vork, N.Y Davisor 

Chemical Corp., Baltimore, Md. and Na 


tional Aluminate Corp, Chicag lil. The 
natural catalyst is supplied by the Filtrol 
Corp., Los Angeles, Calif 
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ith this catalyst, higher gasoline yields, lower butane and gas yields, 
d lower octane numbers were obtained compared with silica-alumina. 
Ithough silica-magnesia demonstrated the anticipated high activity 
intenance and immunity to sulfur poisoning, an unfavorable trend 
ward decreased regeneration efficiency was observed which ultimately 
ulted in the termination of the operation. Further research is being 
rried out to determine the causes and possible cures for low regenera- 


product quality, regeneration charac 
teristics, and resistance to poisons 


In view of the favorable results ob- 
tained, these culminated 
in a full-scale commercial trial of silica- 
magnesia catalyst in a 25,000 bbl. /day 
fluid-catalyst cracking unit of the Stan- 
dard Oil Co. (Ind.) It is the purpose of 
the present paper to outline the exper- 
mental background which led to the de 
test 
and to discuss the commercial ex 


investigations 


cision to silica-magnesia commer 
‘ tally 


perience with this catalyst 


Exploratory Work 


Exploratory work on silica-magnesia 
catalyst hereim discussed included inves 
stability to 
ments, distribution and quality of prod- 


tigation of various treat 
ucts, effect of sulfur, and physical char 
Results of this work 


outstanding advantages otf 


acteristics indi 


cated two 


silica-magnesia catalyst silica 


alumina and natural catalysts; namely, 
higher gasoline yields and exceptional 
On the 
other hand, silica-magnesia was found to 
the 


resistance to steam deactivation 


producing 
number. 
These points are illustrated in Tables 1 


have disadvantage of 


gasoline of lower octane 


and 2 


Determination of Activity and Selec- 
The and se- 
lectivity ratings reported m Table 1 and 
subsequent parts of this paper were de- 


tivaty bench scale activity 


SILICA-MAGNESIA CRACKING CATALYST 


method 


termined 


according to a test 


which has been previously described 
(10) 
The experimental procedure is 


briefly as follows: 

\ standard Mid-Continent virgin gas oil 
(214 ml.) is passed downflow through a 
weighed sample (80 mil. bulk volume) of 
catalyst powder during a 6)-min. reaction 
period at 930° F.; the liquid product is re 
covered and distilled to determine the extent 
of cracking (conversion) ; and the yields of 
carbon and gas are determined 


Indiana relative activity is defined as 
the number of grams of a reterence ca- 
talyst required to achieve the same de- 
gree of cracking as 100 g. of test cata- 
lyst under otherwise identical operating 
conditions. This involves the cx mcept ot 
activity units which are proportional to 
weight of catalyst; for example 200 ¢ 
of 5O-activity catalyst will accomplish 
the same degree of cracking 
of 100-activity catalyst 


as 100 
Carbon factor of a catalyst is defined 
as the ratio of the carbon vield (wt. %) 
obtained in the fixed-bed cracking run 
with the test catalyst to the carbon yield 
obtained with the standard reference ca- 
talyst at the same conversion of gas oil 
(sas factor is defined as the ratio of gas 
vield (cubic feet per barrel of feed) ob- 
tained with the test catalyst to the gas 
vield obtained with the standard reter- 


ence catalyst at the same conversion of 


gas ol 

Cracking activity and selectivity tests 
reported in Table 1 were carried out on 
the catalysts in exactly the same form 


as charged to a commercial fluid cata- 
lytic cracking unit; that is, the catalysts 
were tested as powders and no fines were 
re moved 


Effects of Heat and Steam on A 
and Selectivity 


Table 1 shows compar 
ative bench-scale ratings and 
selectivity factors for the three types of 


catalysts 


activity 


after various conditioning 
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These data indicate that 
silica-magnesia compares with natural 
catalyst and silica-alumina as follows: 


treatments. 


2. Resistance to steam deactivation 
3. Resistance to dry-heat deactivation 


4. Carbon-producing tendency 


Gas producing tendency 


these differences became more pro- 
nounced when conversion was increased, 
and also that, at conversions above 65%, 


higher than natural catalyst, lower than 
silica-alumina 

ot superior to both (up to at least 1200° 

) 

equal to natural catalyst, inferior to silica- 
alumina * 

intermediate between natural catalyst and 
silica-alumina 

less than either natura! catalyst or silica- 
alumina 


* Since the maximum normal operating temperature (in regenerator) in commercial 
fluid-catalyst units is only 1050-1100° F., all three catalysts appear to possess adequate 


dry-heat stability. 


Distribution and Quality of Products. 
Typical product distributions and gaso- 
line inspections, obtained with the three 
catalysts in a fixed-bed catalytic-crack- 
ing pilot plant employing 5.5 1. of cata- 
lyst, are presented in Table 2. In this 
investigation, the catalysts were tested 
in the form of '%4-in. cylindrical pills of 
about 45 Ib./cu.ft. bulk density. It is 
apparent that, at equal conversion, silica- 
magnesia gave the highest yield of 10- 
Ib. (Reid vapor pressure) gasoline and 
the lowest yields of excess butanes + and 
dry gas. Silica-alumina was at the oppo- 
site extremes in these respects and 
natural catalyst was intermediate. Ad- 
ditional data (not shown) obtained in 
the fixed-bed pilot plant indicate that 

t The term “excess butanes” as used 
herein signifies butanes + butenes in excess 


of the quantity that can be included in the 
gasoline, as limited by vapor-pressure speci- 


heatron 


TABLE 1 


BENCH-SCALE COMPARISON OF CATALYSTS 


Effect of Heat and Steam on Activity and Selectivity 


Silica 

Catalyet Magnesia 
After & Hrs. Dry Air st 1000°F 

Indiana Relative Activity hz 

Carbon Factor 1. 

Gas Factor 1.0 
After 3} Hrs. Steam at and Ata.e 

Indiana Relative Activity iol 


After 16 Hrs. Stean at and i 
Indima Melative Activity 107 
Carbon Factor 0.8 
Gas Factor 0.8 


Max. Calcination Temp. in Dry Air 
Without Drastic Loss of Activity 1400 


Vol. 46, No. 4 


* Bench-scale results after this pretrestaent are 
believed to give the sost reliable indication 
of initial performance in comercial operstics. 


silica-magnesia gave less coke than 
either silica-alamina or natural catalyst. 

Gasoline inspections given in Table 2 
show that 10-Ib. gasoline produced by 
cracking with silica-magnesia had a 
substantially lower front-end volatility, 
a research octane number (clear) about 
5 units lower, and a motor octane num- 
ber (clear) about 2 units lower than the 
10-Ib. gasoline produced by cracking 
with silica-alumina ; natural catalyst was 
again intermediate. Upon addition of 
tetraethyl lead (TEL), the motor-octane 
disadvantage of silica-magnesia was 
considerably reduced. Similar conclu- 
sions with regard to the comparative 
laboratory performances of silica-mag- 
nesia, silica-alumina, and natural cata 
lyst have been reported also by others 


Effect of Sulfur. 


discussed thus far 


All cracking data 
were obtained on 


Silica- 
Natural  Alunine 
Conversion, vol. 


COMPARISON OF CATALYSTS IN FI 


low-sulfur feed stocks. Inasmuch as the 
average catalytic-cracking feed stock 
projected for use with silica-magnesia 
catalyst contained about 1.5% sulfur, 
and particularly in view of the fact that 
one of the commercial cracking catalysts 
—natural catalyst—-was known to be 
susceptible to sulfur poisoning (4-6), it 
was important to investigate resistance 
of silica-magnesia catalyst to sultur 
poisoning. Results of such exploratory 
work indicated that, under certain con- 
ditions, some sulfur compounds did in- 
deed lower the activity and increase the 
coke-producing tendency of silica-mag- 
nesia catalyst, but that steam was effec- 
tive in combatting this deterioration. 
This is illustrated by the example shown 
in Table 3, which indicates that exposure 
to hydrogen sulfide at one atmosphere 
for one hour at 900° F, lowered the 
cracking activity by about 35% and ap- 
proximately doubled the carbon-produc- 
ing and gas-producing tendencies, 
Steaming the catalyst after the treat- 
ment with hydrogen sulfide and befor 
subsequent exposure to air restored th 
catalyst quality to its original state.* 
These results indicated that process 
steam and stripping steam in the fluid- 
catalyst operation might adequately pro- 
catalyst against 
recognized, 


tect silica-magnesia 
sulfur 
however, that steam partial pressure and 
the contact time of steam with cotaivall 


poisoning. It was 


* Similar results were obtained with naq 
tura! catalyst, but in that case the steamj 
although beneficial, was less effective iff 
reversing the deleterious effect of hydroge 
sulfide. Fresh silica-alumina is relatively 
immune to hydrogen sulfide 


TABLE 2 
PILOT 


Catalytic Cracking of 32.2° API Mid-Continent Virgin Gee O11 at 900° F 
Ataospheric Pressure, 20-min. Reaction Period, 10 wt. £ Process Steam 


Catalyst Silice- Natural Silice- 
Magnesia Alumina 
1.3 
le2 1. Product Yields 
Gascline (10-lb. &.¥.P., E.P.) 
Excess Butanes, vol. £ P 
Dry Gas (Cy and Lighter), wt. " d 
126 Catalytic Gas Oil, vol. £ 50.0 0.0 $0.0 
1. 0.8 Coke, wt. £ 2.6 2.8 1.9 


Gasoline 
Bvap. at 158°F (ASTM Dist.) 30.0 0.0 
Motor Octane No. (F-2), Clear 60.0 60.2 62.3 
3% lo with 1 cc TEL/gal. 83.0 682.8 84.0 
0.5 with 3 cc TEL/gal. 85.4 851 86.3 
0.8 Octane No. (F-1), leer 88.6 9.6 93.5 
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Conversion 100 minus vol. Catalytic Ges O11 


WwW 
; 
j 
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eo Mes etese 

; Carbon Factor 1.0 
Gas Factor 0.9 ie 
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would be much lower in fluid-catalyst 
Operation than in the exploratory experi- 
Merits: 
tigate this problem more fully in the 
id-catalyst pilot plant. The problem 
continuing to receive attention in the 
ratory trom the standpoint of deter- 
ming whether sulfur from the feed in 

Y way impairs either cracking charac- 
istics Or regeneration efficiency—par- 
ularly when the catalyst, after pro- 
has suffered the normal 
cumulation of such contaminants as 


it was therefore necessary to in- 


tse 

Physiwal Characteristics. The specific 
riace + of fresh silica-magnesia is of 
» order of 500-600 sq.m./g., which is 


mit the same as that of fresh silica- 
Specifix 
mined by 


surtace aml pore size were de 
of low-temperature ad 
f nitrowen (2) 


means 


TABLE 5 


COMPARISON OF CATALYSTS IN 2-8/D FLUID PILOT PLANT 


bata OF FEED 


Grevity, “art 
Dietil eum 


1os 


roam, 


- 
and fimeliy cal 


Oper cup 


vol. 


© By Laberetery 


alumina and roughly 1.5-2.0 times that 
natural The mean 
pore diameter—calculated from specific 
surface and total micropore volume, 
assuming cylindrical pores—is about 30- 
35 Angstrom units, compared with 40-50 
Angstrom units for silica-alumina and 
natural catalyst. Changes in specific 
surface of the three catalysts that ac- 
company the various calcination treat- 
ments parallel closely the changes in 
Table 1. On the other 
hand, whereas the mean pore diameters 
ot silica-alumina and natural catalyst 
increase considerably upon steaming, the 


oft fresh catalyst 


activity shown in 


mean pore diameter of silica-magnesia 


remains relatively constant. Some of 


these observations have been reported 
also by others (9, 77) 

The mest significant data on such 
physical characteristics of silica-mag- 
nesia catalyst as density, flow properties, 


and attrition resistance were obtained on 
silica-magnesia produced in a commer- 
cial catalyst-manufacturing plant.* La- 
boratory data on fresh catalyst indicated 
that the aerated density of silica-mag- 
nesia—as determined in a 1.5-in. glass 
fluidization column—is appreciably 
higher than that of silica-alumina, and 
that the attrition resistance of silica- 
magnesia—as determined in a laboratory 
accelerated attrition test (7)— is con- 
siderably better than that of silica- 
alumina. The superiority of silica-mag- 
nesia in the latter respect is especially 
pronounced after the catalyst has been 
calcined at a temperature of 1300- 
1350° F. 

Another interesting change that was 
found to occur on calcination of silica- 
magnesia was a marked decrease in the 
tenacity of oil adsorption, despite an 
appreciable increase in catalytic-crack- 
ing activity. Thus, when the fresh 
silica~-magnesia catalyst, after 4 hours’ 
calcination at 1000° F. in dry air, was 
subjected to the regular bench-scale ac- 
tivity test (which included 10 minutes 
stripping with nitrogen at 930° F. sub- 
sequent to the one-hour passage of oil), 
the catalyst still retained about 0.7-0.8 
wt. % oil that could be extracted with 
acetone. On the other hand, when this 
catalyst was first calcined 4 hr. at 1200 
1400° F. in either dry or moist air and 
then subjected to the same test, the ex- 
tractable oil not removed by stripping 
amounted to only 0.1-0.25%. A similar 
observation was made in the work with 
the fluid-catalyst pilot plant. Fortu- 
nately, the oil-retaining tendency of 

* All the silica-magnesia catalysts used in 


pilot-plant and commercial operations were 
prepared by the Davison Chemical Corp 


TARLE 6 


INSPECTION DATA ON SILICA-MAGNESIA CATALYSTS 


900°F Reactor Temperature; Conversion 


Catal yet 


Indiana Mlative Activity 
Carbon Factor 
Gas Factor 


Product Yields 


Commercial 
Production 


Experisental 
Batch 


Indiana Relative Activity 106 


Gascline (10-1b. &.¥.P., E.P.), vol.S 49.0 


Excess Butanes, vol. 

Total Butanes, vol. 

Dry Gas (Cy & Lighter), wt. 
Gas O11, vol. 

Coxe, ot. 


QCetane Numbers of Gasol ine 
Motor (7-2), Clear 
* with 1.0 cc ML/gal. 
© wth 3.0 co TH/gal. 
Research (F-1), Clear 
* ith 1.0 cc 
* with 3.0 cc 


Corrected to gascline-free feed 


3.5 
7.8 
Soh 
4.1 


SSRESS 


0.87 
0.92 


Density, los. per cu. ft. 


Setiled 
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Compacted 
Aerated at ft./sec. 


Ind ane 

meletive ee 

0.8 2.9 

2» 

‘ 

an, 2.0 

a 
10.2 

— 

Carbon Factor 0.80 

65 2k 
6.1 Gols 2-5 17.7 13.3 

On 80 mesh, 0.7 0.2 
6 77.6 78.2 So-l00 * * Lek 1.9 
2 8.8 80.8 loo-200 * * 26.7 50.5 
83.5 82.8 200-325 * 20.6 15.0 

68.4 Tam 325° * 50.6 32.4 
22 92.2 93.6 

. 
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TABLE 7 


TYPICAL INSPECTION DATA ON FEMD STOCK USED IN 
COMMER TAL OPERATIONS ITM SILICA-MAGMESIA CATALYST 


I”, 
lot 


30 

70 

Sulfur, (Bomb) 
Aniline Point, °? 
Carbon Residue, Conradson, £ 
Ash, 
Viscesity, SSU at 
Flash, *F (Open Cup) 
Gasoline, vol. 


fresh silica-magnesia catalyst was found 
to diminish rapidly in commercial use 
and, therefore, was not a serious prob- 
lem 


Pilot-Plant Evaluation 


The promising results shown in the 
exploratory work described above indi- 
cated that silica-magnesia might be suc- 
cessfully employed with high-sulfur feed 
stocks. Before this could be 
recommended for commercial operation, 
however 


catalyst 


i! Was necessary to carry out 
pilot-plant tests to determine the effects, 
over an extended period of time, of 
high-sulfur feed stock on (a) properties 
of the catalyst, (b) cracking yields, and 
(c) regeneration characteristics in fluid 
operation. As below, other 
questions that required pilot-plant inves 
after the start of com- 
mercial operations. 


indicated 


arose 


tigation 


Results with Experimental Batch of 
Silica-Magnesia. The pilot-plant data 
obtained on a 2 bbl./day fluid- 
which has been described 
(4). The feed stock 
employed was typical of that used for 


were 
catalyst unit 
ma previous paper 


commercial operations, and consisted of 
a mixture of virgin gas oil and gas oil 
from delaved coking of reduced crude; 
both gas were predominantly of 
West Texas origin. Inspection data on 
the feed stock are given in Taole 4. 
The silica-magnesia catalyst was a por- 


oils 


tion of an experimental hatch supplied 
by the manufacturer to a number of 
laboratories.* 
The pilot-plant catalytic-cracking tests 
* Results of tests on this catalyst with 


low-sulfur feed stocks in a 100 bbl./day 
pilot plant have already been reported (9) 
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27.7 


Reactor Temperature, °F 
Catalyst-to-Oil Ratio 
Space Velocity, ¥,/nr./¥, 
Conversion, £ 


elds 
Gasoline, vol. £ 
Rxcess Butanes, vol. £ 
Cycle Stocks, vol. £ 
Dry Gas (Cy & Lighter), wt. £ 
Coke, wt. £ 


25,000 


Silica Silica Silica Silica- 


Qctane Numbers of Gasoline (10-1b. R.V.P., 


Motor (F-2), Clear 

with 1.5 cc ML/gal. 
Research (F-1), Clear 

© with 1.5 cc TEL/gal. 


® Corrected to gasoline-free feed 


at this laboratory were carried out con- 
tinuously over a period of 655 hr., dur- 
ing the first 577 of which no fresh- 
catalyst additions were made. During 
this period the Indiana relative activity 
(10) declined from 88 to 53, while the 
carbon factor remained essentially con- 
stant at 0.8. These data indicated good 
maintenance of activity and excellent 
maintenance of selectivity, and demon- 
strated that the high-sulfur stock had no 
harmful effect upon the catalyst. 
Cracking yields which were obtained 
are presented in Table 5, in which com 
parison is made with silica-alumina and 
natural catalysts on the same feed stock 
It will be noted that 
the silica-magnesia at 900° F. gave 49% 
gasoline, compared with 46.5% for na 
tural catalyst and 43% for silica- 
alumina. It is also of interest that data 
at higher conversions showed an even 
greater spread between the silica-mag- 
nesia and silica-alumina catalysts, the 
difference at 60% conversion being 11% 
gasoline—based on feed—compared with 
6% at 50% conversion. 
that higher conversions may be desirable 


at 50° conversion. 


This indicates 


for silica-magnesia. 

Comparison of coke yields at 50% 
conversion reveals no significant differ- 
ences among the three catalysts. Yields 
of butane and dry gas were highest for 
silica-alumina and lowest for  silica- 
magnesia, with the greatest spread in 
these vield 
for the differ- 


the high-conversion ranges ; 
differences 
ence in gasoline yields. 

The octane number of the gasoline 
was significantly lower with silica-mag- 
nesia than with silica-alumina, particu- 
larly on the research basis, but the dif- 
ference decreased at higher TEL levels. 


compensate 


In all cases, natural catalyst was inter 
mediate between the other two catalysts 
It will be noted that these results bear 
out the trends shown in the exploratory 
work. The somewhat lower octane num 
bers shown in Table 5, compared with 
the results given in Tables 2 and &, are 
attributed to the presence in the pilot 
plant feed of 10% gasoline, which un 
dergoes little octane improvement under 
normal cracking conditions. The pres 
ence of this gasoline in the feed als 
tends to reduce differences in 
numbers obtained with the three cata 
lysts. 

In actual commercial 
later, it 
silica-magnesia_ to 


octane 


operation, as 


discussed was possible with 


achieve an even 
greater gasoline-yield advantage and a 
smaller octane-number disadvantage 
than shown in the above comparison at 
constant temperature and constant con 
version. This situation arose from the 
fact that, with silica-magnesia, opera 
tions at a given feed rate and coke-burn- 
ing capacity could be carried out at 
higher temperature and higher conver- 
sion than with silica-alumina. 

During the pilot-plant runs, it was 
found that the coke-burning rate for 
silica-magnesia was essentially the same 
as for silica-alumina catalyst. 

Results with Commercial Batch of 
Silica-Magnesia. As a result of these 
pilot-plant studies, which indicated 
silica-magnesia to have advantages over 
silica-alumina catalyst, it was decided to 
conduct a trial commercial run. In prep 
aration for this run, approximately 1200 
tons of silica-magnesia were ordered 
from the Davison Chemical Corp. Since 
this represented the first large-scale 
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Goue-Durning Rate: 20,000 lbe./hr. 
Gravity, *APT Change Mate, 8/D 30,00 
|_| Magnesia Aluning Magnesia Magnesia 
= Oper ating Conditions 
< 900 900 925 925 900 
$5.0 5.0 7.0 7.0 $0 
2.7 0.6 2.7 3.2 10 
150.5 
9.29 5.7 0.2 36.5 
. 2.8 8.0 3.8 2.6 5.8 
2 6.1 Tek 6.8 5.9 6.5 q 
s9 6.2 6.2 6.2 
220 ©.P.) 
77.2 76.8 76.2 77.3 78.3 Gi 
81.2 62.5 62.0 61.7 62.1 
65.9 971.0 67.0 06.6 9.7 
MO 92.2 2.8 95.1 
a 


Pianulacture of silhca-magnesia catalyst, 
al 
fions in the manufacturing procedure 
had been adopted, further 


ince it was known that some altera 


pilot plant 


ests were conducted on a representative 
wumple of the commercial production. In 
dkdition to checking on the quality of 
he commercial catalyst, these tests also 
wade it possible to obtain additional in 
ormation on the conditions required for 
v¢ startup of the commercial unit 
Inspection data on the commercial 
atalyst are compared in Table 6 with 
batch of 
that 
© activity of the commercial batch was 


ose on the experimental 


hlica-magnesia. It will be noted 
nsulerably higher and the carbon fac 
yy was shehtly higher than that of the 
perimental hatch. Although the par 
le-size distribution 
tlerent 


Mercial catalyst was considerably 


greatly 
the aerated density of the com 


was not 


lower 
than that of the experimental batch 

presumably 
density 


part of 


particle 
found that at least 
could be attri 
buted to the fact that the experimental 
hatch had been 
1350° } 


whereas the 


because of lower 
It was later 
this difference 
calemed for 6 hr. at 
tu a morsture content of 28% 
commercial batch was dried 
it a much lower temperature to a mois 
ture content of about 13% 

The pilot-plant tests on the commer 
cial batch, which were carried out over 


tenance of 


period, showed excellent main 
The 
106 te 101 


mstead of in 


catalyst properties 


activity only declined 


amd the 


trom 
carbon factor 


creasing—-actually declined from O87 to 
O78 
trends as for the experimental hatch of 
that coke 


Cracking yields followed the same 


catalyst, except vields were 


Fig. 1. Commercial Fluid Catalytic Cracking Unit. 


somewhat higher; the difference varied 
up to about 1.5% on feed in the higher 
This led to a thor 
examination ot 


with the 


conversion ranges 


ough stripping opera 
catalyst 
that the coke 


vields could not be significantly reduced 


tions commercial 


wherein it was found 
even with unusually high stripping 
rates The coke 


between the commercial and ex 


steam difference in 
vields 
permmental catalysts may have been asso 
cited with the difference in heat treat 
ment of the two catalysts 

Some evidence for this pomt was in 
dicated by the fact that, in pilot-plant 
operation with commercial catalyst, the 
spent catalyst from the stripper con 
tamed apprec iable amounts of oil that 
could be extracted with On the 


other hand, the experimental batch con 


acetone 


tamed only munor amounts, as observed 
catalyst It was 
tound also that about twice as much oil 
adsorbed at 850° F. as at 900° F 


Fortunately, this oil-adsorbing tendency 


with silhca-alumina 


Was 


hecame negligible within a short time 
and 


com 


commercial 
had litth 


pertormance ot 


during operations, 


therefore efiect on the 
mercial sthca-magnesia 
catalyst. Prior to commercial operation 
however, it was felt that stripping might 
be a problem, and it was projected that 
initial operations be carried out at the 
and the 


maximum temperature MAN! 


mum stripping-steam practicable 
Examination of the pilot-plant severity 
that it 


would be necessary to operate the com 


conversion data also mdicated 
mercial unit at the highest possible space 


The 


conclusions 


velocity manner in which these 


were applied is presented 


below in further detail 
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Description of Commercial Unit 


\ simplified flow diagram of the cata 
lytic cracking unit employed for the first 
commercial test of silica-magnesia cata- 
In general, 
the plant is typical of downflow fluid- 
catalyst units (&). 


lyst is shown in Figure | 


A feed preheat tur- 
nace is provided to vaporize partially 
and heat the feed to 725° F 
permit 


andl thus 
catalvyst-to-oil 
atalyst 
coolers are furnished to give flexibility 


relativeiy low 


ratios. In addition, large recvele 
m the control of the regeneration tem- 


perature The catalyst-recovery tacili 
somewhat modified from those 
fluid 


In the regenerator, cy- 


thes are 


normally employed in catalytic 
cracking units 
clones in three stages are provided to 
recover catalyst from the flue gas, and 
the usual Cottrell precipitator has been 
omitted. In the reactor, two stages of 
reduce the 
carryover of catalyst to the fr 


cyclones are employed to 
actionator 
Ihe spent-catalyst stripper lesigned 


as an mtegral part of the reactor vessel 


and contains eight vertical cells 
equipped with a stripping-stean 

Although the unit was originally de- 
signed for a capacity of 20,000 bbl 
charge rates up to 35,000 bbl. ‘da 


each 


day, 
have 
been employed, depending 
availability of feed stock 
catalyst and 
tated by 


thoms 


uper the 
the 
considerations dic 


activit 
other 
ever-changing refinery 
The reactor 
inarily been maintained in the 
900 to F 
periods with active catalyst 
tures as low as 850° F 
ploved. Considerable flexibility 
isted in the 


ord 
range ot 
startup 


temperature has 


although during 
tempera- 
have been em- 
has 
amount of catalvst 
With very 
catalyst, the minimum holdup of 50 tons 
has usually vith 
active holdup has ap 


THAI - 
tained in the reactor active 
been emploved less 
material the 
proached the higher figure ot 25) tons 
Catalyst-to-ol ratios 
from about 4.5 to &.5 
the activity of the 


have been varied 


m accordance with 
catalyst space ve- 
locity, and the desired reaction temper - 
ature. Dispersion steam has normally 
been about 3000 Ib. /hr., although it was 
16,000 Tb. /hr. during 


early operations in an attempt to obtain 


raised as high as 


maximum space velocity. The amount of 


stripping steam used im the reactor, 
which has ranged trom 10.000 to 18.000) 
Ib. /hr., has with th 
catalyst being circulated 


In the 


iried amount of 
regenerator the 
has been held usually between 1025° F. 
ind 1050° F The latter value is the 
maximum permissible, as limited by the 
carbon-steel construction of the 


temperature 


stand- 
pipes amd cyclones. The pressure in the 
regenerator has been maintained in the 
range of 9 to 14 Ib to control the 
gas velocity between 1.3 and 1.5 ft. /sec. 


atalvst 


“jin 


\s m the reactor, the holdup ot 


‘ 
REGENERATOR 
REACTOR GAS GASOL NE 
FRACTIONATOR 
reeo 
is 4 
creas 
Y ow 
J 
ae 
? 
PE 
4 
e 
u 
e 
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in the regenerator can be varied from 
450 two 550 tons, as dictated by various 
factors which arise during normal oper- 
ations. Catalyst-circulation rates have 
been maintained usually between 10 
and 22 tons/min.; the higher figure is 
about the maximum consistent with 
permissible erosion rates in the carrier 
lines. The coke-burning rate has been 
maintained at the maximum at all 
times; however, because of atmos- 
pheric changes, the rate varies from 
17,000 to 21,000 Ib./hr. between sum- 
mer and winter. 


Startup of Commercial Unit 


Normal Procedure. In general, fluid 
catalytic cracking units are brought on 
stream with used, low-activity catalyst. 
Units of the type shown in Figure 1, 
however, have been started up with 
iresh silica-alumina catalyst on several 
occasions. The procedure with the fresh 
silica-alumina catalyst involves the addi- 
tion of catalyst to minimum operable 
levels in both the reactor and regener- 
ator. After circulation is established, oil 
preheated to the maximum permissible 
temperature is charged to the reactor. 
The reactor temperature is controlled at 
about 850° F. by the rate of catalyst cir- 
from the experi- 
ence has proved this temperature to be 
the practical minimum without excessive 
coke production. The charge rate to the 
unit is increased under these conditions 
until the rate of coke formation in the 
reactor is equal to the maximum coke- 
burning capacity of the 
Silica-alumina catalyst decreases in ac- 


culation regenerator ; 


regenerator. 


tivity rapidly, so that maximum through 
put on the unit has 
about fifteen days; it 
possible to increase the reactor temper- 
ature to the desired 900° F 
additional ten days. 


been obtained in 


has then been 


level in an 


Modified Procedure % ith Silic a-Mag- 
nesia. On the basis of the previously 
described pilot-plant work carried out on 
the commercial batch of silica-magnesia 
catalyst, it was recognized that certain 
modifications should be made in the 
startup procedure to be used with silica- 
magnesia catalyst. Examination of the 
pilot-plant severity-conversion data in- 
that it 
operate the commercial unit at the high 


dicated would be necessary to 


est possible space velocity; this opera- 
tion would require lowering the catalyst 
holdup in the cracking zone to the ab- 
solute par- 


vessel, 


minimum. Because of the 


ticular design of the reactor 
about 40 tons of catalyst are unavoidably 
held up below the reactor grid, and about 
10 tons above the grid. To insure mini 
catalyst in the certain 
changes were made in the reactor instru- 


mentation. Automatic control of the 


mum reactor, 
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catalyst level in the system was changed 
to the stripper section from the reactor 
section above the grid. This method of 
control insured minimum bed height 
with maximum stripper level. 

It was also recognized that the crack- 
ing rate could be held down in the re- 
actor if a highly refractory feed were 
charged. The feed stock employed dur- 
ing the startup was therefore made as 
refractory as possible by including the 
heavy cycle stock from another catalytic 
cracking unit operating with silica- 
alumina catalyst. 

Catalyst was charged from storage 
hoppers to the regenerator in the normal 
manner, and catalyst circulation was es- 
tablished. Preheated oil from the fur- 
nace was then charged to the system, 
and the reactor temperature was immed- 
iately brought up to 900° F, This tem- 
perature was chosen as the minimum 
desirable in view of the tendency for the 
silica-magnesia catalyst to adsorb oil 
which cannot be removed by stripping at 
lower temperatures. The oil rate was 
increased until the coke-burning capa- 
city of the regenerator (20,000 Ib. /hr. at 
1050° F.) was reached. Catalyst holdup 
in the reactor was maintained at the 
minimum of 50 tons. Because of the 
high catalyst activity, cracking condi 
tions were so severe and coke production 
was so high that only about 10,000 bbl. / 
day to 14,000 bbl. /day of gas oil could 
be processed during the first ten days, 
with the reactor operating at 900° F. 

At the end of this period, catalyst 
samples taken from the spent-catalyst 
standpipes showed that the catalyst con- 
tained very little adsorbed oil. This 
finding made it possible to lower the 
reactor temperature to 865° F., which in 
turn permitted an increase in feed rate 
from 14,000 bbl./day to 20,000 bbl. /day 
Octane ratings of the gasoline produced 
dropped sharply, however, as the reac 
tor temperature was decreased to 
865° F. Rather than take this penalty, 
it was decided to return the temperature 
to 900° F. after thirty days of total oper 
ation. As will be discussed in more de- 
tail, the activity of the catalyst had de- 
creased sufficiently by this time to per- 
mit a feed rate of 18,000 bbl. /day at the 
higher temperature. Gas-oil conversion 
varied during this initial 30-day period 
from a high of about 75% —at the lower 
feed rates and 900° F.—to a low of 45% 

at the higher feed rates and 865° F. 

The feed rate of 18,000 bbl. /day was 
the maximum that could be charged to 
the unit at the 900° F. reactor temper- 
ature until the catalyst activity was in 
tentionally after about 57 
days of operation, by dilution with low- 
activity silica-alumina catalyst. There 
after, it was possible to increase the feed 
rate to about 22,000 bbl./day. Opera 
tions at this rate were continued until 


decreased, 
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the high-carbon-level method of con- 
trolling the activity was initiated. This 
method of operation is discussed in de- 
tail in a subsequent section of this paper 


Maintenance of Catalyst Quality 


It has long been recognized that cer 
tain characteristics of the catalyst in a 
commercial cracking unit change with 
use. During the course of the run de- 
scribed, careful attention was given to 
catalyst activity and selectivity, physical 
characteristics, and regeneration char- 
acteristics 


Actwity and Selectivity. In general, 
experience has shown that the activity 
of a cracking catalyst decreases with 
use. The rate of for a 
particular catalyst is dependent on the 


activity decline 


susceptibility of the catalyst to heat, 
steam, and poisoning or contamination, 
Poisoning or contamination that affects 
the activity of the catalyst can come 
from the metal or the refractory mater 
ial of the unit itself or, as is often the 
case, from the feed stock processed overt 
the catalyst. Even more important than 
the activity of the cracking catalyst is 
its selectivity, expressed as carbon fac 
tor and gas factor, The carbon factor 
is, in turn, considered the more impor 
tant, since it reflects the coke yield 
in the cracking step. Like the activity 
the carbon and gas factors of the cata 
lyst change with use and are affected by 
heat, steam, and contaminants 

Although catalyst activity is normally 
significant than 
comes of major importance when it is 
high 


less selectivity, it be 


(a) enough to cause excessive 
cracking and thus to limit the amount of 
feed that can be processed, or (b) low 
enough that the desired amount of crack 
ing cannot be accomplished at the tem 
perature and space velocity attainable im 
the reactor. 

Pilot-plant evaluations with the high 
sulfur charge stock described previously 
had indicated that silica-magnesia cata 
lyst would have an unusually low rate 
of activity 
unit 


cial 


commercial 
During the course of the commer- 
run, data were obtained that con 
firmed this prediction. The actual rate 
of activity decline is shown graphically 
in Figure 2, where Indiana relative ac 
tivity is plotted against the age of the 
catalyst in days on 
curves are 


decline in the 


Similar 
runs with 
silica-alumina catalyst in the same type 


stream 
shown for two 
of unit, starting with fresh ground ma- 
terial, and charging a similar feed stock 
The run utilized fresh 
ground material for make-up at an aver 
age rate of 0.9% 
day 


designated A 


of unit inventory per 
During the run designated B, fresh 
catalyst was used for make-up at an 
average rate of 0.4% /day, except during 
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SILICA-ALUMINA 
RUN A 


INDIANA RELATIVE ACTIVITY 


DAYS ON STREAM 


Fig. 2. 


the period from 15 to 60 days on stream 
when 20-activity catalyst from run 4 
No 
resh catalyst was added during the final 

days of this run 


as added at a rate of 1.5% /day 


In the silica-mag 
esia run, the average make-up rate of 
resh catalyst was 0.4% /day during the 
vitial 1.0% 
iter 
On 


225 davs and day there- 
the 
urve for the silica-magnesia run, it will 
that the 


ather steadily during the initial 20-day 


referring to activity-decline 


noted activity decreased 
riod and then appeared to level out 
After about 


when it became ap 


tween 65 and 70 activity 
5 days on stream 
urent that the activity was not decreas 
ng further, and the capacity of the unit 
as limited by the activitv—the catalyst 
ventory in the unit was diluted with 
ilica-alumina catalyst of relatively low 
tivity The di- 


ted silica- 


from a previous run 


mixture contained 25% 


umina, This change reduced the activ 
y to about 54, where it again appeared 
out until 110 


At this time the quality of the 


» level about days on 

Team 
gas-oil teed stock became definitely in 
ferior to that which had previously been 
charged the activity de- 
creased over the next 60-day period at 
rapid rate. This decline has 
been attributed to the contaminating ef 
fects of metals and salts that are known 
to have been present in the inferior feed 


and catalyst 


a rather 


stock, and was arrested when the quality 
The in 
noted after 225 days 
was the result of large additions of fresh 


catalyst 


of the feed stock was improved 


crease m activity 


Phe activity history of the silica~-mag 
nesia catalyst described here is consider 
different that of the 
alumina material. It will be noted from 
Figure 2 that during run 4 the catalyst 
activity rapudly the 
initial 60 days and then leveled 


ably from silica 


decreased during 


slowly 
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SILIGA-ALUMINA 
RUNC , 


+ 
SILICA-MAGNESIA 


WiTHORAWAL- 
REPLACEMENT 
| 


SILICA-ALUMINA 
RUN A 


i 


out at about 20. During silica-alumina 
run B, the activity again declined ra- 
pidly during the initial 60-day period 
and began to level out slightly 
lower than in run A, because of the ad- 
ditions of 


then 
used catalyst as mentioned 
Run B was carried out dur- 
ing approximately the same period as 


prev iously 


the silica-magnesia run on a duplicate 
unit; run B started about 40 days before 
the silica-magnesia run. This is of par 
ticular significance since the gas-oil 
charge stock to both units was identical 
The higher 


for the 


on the same calendar days 
rate of activity decline noted 
latter period of run B has been attri- 
buted also to contamination by the low- 
quality feed charged during this inter- 
val 

On the basis of these data it appears 
that, for the particular unit and feed 
stock employed, and with a 0.4% re- 
placement rate, the silica-magnesia cata- 
lyst would have an equilibrium Indiana 
This equili- 
brium activity assumes no dilution with 


relative activity of 55-65 
silica-alumina catalyst and use of a rela- 
tively feed stock 
similar to that charged during the initial 
100 days of the run. The equilibrium 
Indiana activity for 
alumina catalyst under the same condi- 
tions is about 20 
The rate of change in the carbon fac- 
for the 
shown in Figure 3 and compared with 
data for runs 
Again the data from silica-alumina run 
B are especially significant for compar- 
ison purposes, since this run was concur 
rent with the silica-magnesia run. For 
purposes of this plot, the run B data 
have been moved forward 40 days to line 
up the calendar days with the silica-mag 


noncontaminating 


relative silica- 


tor silica-magnesia run is 


similar silica-alumina 


nesia run. It will be noted that, in gen- 
the silica-magnesia carbon-factor 


tor 


eral 


trend is the same as silica-alumina 
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100 150 200 
DAYS ON STREAM 
Fig. 3. Carbon Factor vs. Days on Stream. 


run B, except that the silica-magnesia 
values are lower. The higher carbon- 
factor level for silica-alumina run B is 
attributed, at least in part, to the use of 
relatively large quantities of 1.2 carbon 
factor catalyst from run A as make-up 
The 
rapid increase in carbon factor for the 
110 days on 
contaminating 

Run B 


stream, 


during the early part of the run 


two catalysts after about 
due to the 

just mentioned 
205 
following which the catalyst was with 


stream 
feed stock 
terminated 


was 
was 
after days on 
drawn and replaced by silica-alumina of 
Before run C, the 
quality of the feed stock was improved, 
and during this run the silica-alumina 


satisfactory quality 


catalyst maintained a low carbon factor, 
as indicated in Figure 3. Data for silica 
alumina runs A and C indicate the gen- 
eral trend in carbon factor that occurs 
with fresh-catalyst make-up and a rela- 
tively clean feed stock containing about 
1.5% sulfur. 

Physical Characteristics. In following 
the trends of catalyst quality, it is of 
interest also to examine the physical 
characteristics, which include such pro- 
perties as particle size, aerated density, 
attrition resistance, and flow behavior. 
The trend of particle size with time for 
the silica-magnesia run is illustrated in 
Figure 4, in which the percentages of 
material smaller than 40g, between 40 
and 80m, and larger than 80, are plotted 
The most 
important observation to be made is that 
the material smaller than 40, decreased 
from approximately 38% to 18% during 
the 315 days of operation. This trend 
is in line with usual experience with 
catalyst. The material 
smaller than 404 could well be termed 
the 20-to-40m fraction, since only a neg- 
ligible amount of material smaller than 
204% was found to be present after the 


against the days on stream. 


silica-alumina 
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Fig. 4. Silica-Magnesia Particle Size Distribution 


vs. Days on Stream 


first few days on stream. This absence 
of fine particles, which is characteristic 
of catalytic cracking units without Cot- 
trell precipitators, had been observed in 
previous runs with other catalysts. The 
decrease in material smaller than 40, is 
seen to be compensated for by approxi- 
mately equal increases in the 40-to-80y 
fraction and in the fraction larger than 
the fresh catalyst additions was similar 


The particle-size distribution of 


to that of the sample of commercial 
catalyst used in the pilot-plant runs and 
shown in Table 6. 

The aerated density, as measured by 
the differential pressure across a given 
height in the regenerator, increased 
irom about 29 to 38 Ib. /cu.ft. during the 
course of the run. This is a result of 
the change in particle size shown in 
Figure 4, together with a gradual in- 
crease in density of the individual par- 
ticles throughout the run, since little 
variation in the regenerator gas velocity 
occurred, Although the amount of cata- 
lyst holdup above the regenerator grid 
varied from about 210 to 320 tons dur- 
ing the course of the run, no direct effect 
on aerated density was observed. 

The trend of catalyst attrition with 
time is plotted in Figure 5. These data 
were obtained in a laboratory attrition 
apparatus on samples periodically with- 
drawn from the commercial unit (7); 
attrition in the laboratory test is ex- 
pressed as per cent increase in material 
smaller than 325-mesh over a_1-hr. 
Also included for comparison 
are data on silica-alumina catalyst ob- 
tained during runs A and B. It is evi- 
dent that all three catalysts showed the 
same rapid decrease in attrition rate dur- 
ing the early stages of the run; this de- 
crease 1s attributed to the rounding off 
of sharp edges from the catalyst and to 
the disintegration of weak particles. The 
silica-magnesia catalyst showed an ap 
preciably lower attrition rate during the 
entire run. It is believed that this 


period. 
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ATTRITION IN LAB. TEST, %/HR. 
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greater resistance to attrition accounts 
for the smaller losses experienced with 
this catalyst, as indicated here. 

Throughout the operations with silica- 
magnesia catalyst, the flow properties 
have been carefully observed. There has 
been every indication from commercial 
experience that catalyst circulation has 
been as uniform or perhaps even more 
uniform than with silica-alumina cata- 
lyst. 


Regeneration Characteristics. In addi- 
tion to the and 
physical properties of the catalyst, the 
regeneration characteristics during the 
silica-magnesia run were also closely ob- 
served. The pilot-plant data had indi- 
cated that fresh and slightly used silica- 
magnesia catalyst could be regenerated 
at about the same rate as silica-alumina 


activity, selectivity, 


catalyst ; however, it was not known how 
the catalyst might change in this regard 
with prolonged use in a commercial unit. 
One good criterion of the regeneration 
efficiency of the catalyst in the commer- 
cial unit is the carbon content of the re- 
generated catalyst at a given oxygen 
content in the flue gas. The trend in 
the carbon content of the regenerated 
silica-magnesia catalyst at a flue-gas 
content of 1.5% is shown in 
Figure 6. Similar data plotted for silica 


oxygen 


Fig. 5. Attrition vs. Days on Stream. 


alumina run B indicate that no untavor 
able trend occurred with time for this 
catalyst. It can be seen that the carbon 
content of the silica-magnesia catalyst 
decreased from 1.0% during the initial 
20-day period to a low of 0.5%, and then 
increased thereafter to 4.0% after 245 
days. At this time, the carbon content of 
the regenerated catalyst was sharply re 
duced as the result of a program otf 
withdrawal and replacement of catalyst 
This program was initiated in order to 
maintain the unit at cracking capacity 
as discussed here. 

It is of that a 
change from 0.9% to 12% carbon on 
regenerated catalyst took place at the 
time the silica-alumina catalyst 
added to the unit to reduce the activity 
This effect of the silica-alumina catalyst 
was also confirmed in pilot-plant exper! 
ments, which showed that the addition of 
silica-alumina to 


interest noticeable 


Was 


low silica 
magnesia caused a substantial decrease 


In these ex 


activity 


in regeneration efficiency. 
periments the regeneration efficiency of 
a sample of catalyst taken from the plant 
before dilution with silica-alumina (47 
days on stream) was determined in the 
pilot plant, following which the catalyst 
was diluted by the addition of approxi 
mately 25% of silica-alumina from run 
A. A decrease in regeneration efficiency, 
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Fig. 6. Carbon on Regenerated Catalyst vs. Days on Stream. 
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50 
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CONVERSION, VOL. % 
Pig. 7. Coke Yield vs. Conversion. 


ilar to that noticed in the commercial 


mit. was observed. In view of this ex 
erience, no turther dilution was carried 
ut in the commercial unit. Neverthe 
ss, the trend toward increased carbon 
until the 


ckiition program was started 


vels continued withdrawal 
The run 
after 315 


ays on stream because the higher cata 


«terminated voluntarily 
yst-addition rate necessary to maintain 
he unit at capacity could not be econom 
justified. Further 
ng carned out to determine the causes 


ally research is be 
nl possible cures for the low regenera- 
on efhoency 

The 


this described 


1 the regeneration efhciency ot 


consequences of 


ithea-magnesta catalyst did not limit 
the unit until about 
stream. At this the 
arbon content of the regenerated cata 

t had built up to 3.5% at 1.59% oxy 


operations of 


dave on time 


Prior to this time, 
ve activity of the catalyst was too high 
the 
high carbon content of the regenerated 


enim the flue gas 


or optimum operations; however, 
reduced the activity 


to the desired level with little penalty on 


catalyst effectively 


product distribution, as will be noted 
After 200) davs on the 


level was so high that the effective activ 


stream carbon 
ity of the catalyst decreased below that 
required to maintain cracking capacity 
Although the carbon content of the re 
gener ited could he reduced by 


permitting the oxvgen content of the 


flue gas to build up, this technique would 
cause a loss in capacity due to lower air 
Also 
tent of the fue gas was permitted to mn 


2.5%. combustion of 


utilization when the oxygen con 
crease much above 
the carbon monoxide in the flue gas was 


This 


results om 


found te 


termed 


occur phenomenon 


atterburning over 
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heating of the carbon-steel cyclones and 
therefore must be avoided. 


Catalyst Activity Control by 
Carbon Level 


As indicated, the throughput during 
commercial operations with silica-mag 
nesia catalyst was limited for some time 
by the high catalyst 
activity and the design requirement of 
a minimum quantity of 50 tons of cata- 
These limita- 
tions made necessary operation at rela 
tively low feed rates and extremely high 
which 


combination of 


lyst in the reaction zone. 


conversion was not desirable 
One of the expedients considered for 
the effective activity of the 
the reactor was increasing 
the level of carbon on catalyst. Previous 
with silica-alumina catalyst 
that such an 
operation would cause a large increase 
in coke production, and thus actually re 
sult in a loss in throughput. Further 
more, it had been found that, at higher 
carbon concentrations, uncontrolled coke 
mnidups were likely to occur, which in 
turn would cause extremely high cata- 
lyst this expedient 
was not at first given serious considera- 
the catalyst was diluted 
with low-activity used silica-alumina 
When became increas- 
ingly difficult, and it was apparent that 
operation at high carbon concentrations 


lowering 


catalyst in 


experience 


had indicated, however, 


losses. Therefore 


tion; imstead 


regeneration 


on catalyst might be necessary to achieve 
satistactory coke-burning rates, a series 
of pilot-plant tests was carried out on 
silca-magnesia catalyst to 
quantitatively the effects of carbon level 
In these tests the reactor temperature 
space velocity, and catalyst-to-oil ratio 
were kept constant, and the carbon con- 
tent of the catalyst varied by changing 


determine 
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regeneration conditions. The catalyst 
used in these tests was a sample of 
silica-magnesia withdrawn the 
unit just dilution 
with silica-alumina. The feed stock was 


from 
commercial before 
a sample of the feed to the commercial 
unit and was approximately as described 
in Table 7. 

Correlated results of these pilot-plant 
tests are shown in Figure 7, in which 
coke yield is plotted against conversion, 
results for silica-alumina 
catalyst are included for comparison. 
The represents a 
coke-conversion line for silica-magnesia 


and similar 


lowest line normal 
catalyst, in which conversion is varied 
by changing either space velocity or 
catalyst-to-oil ratio at constant temper- 
ature, and carbon on spent catalyst is 
1.0%. 
illustration, the coke yieid for silica- 


maintained at For purpose of 
alumina catalyst is assumed equal to that 
of silica-magnesia at 65% conversion. 
When the carbon on spent catalyst is 
raised successively to 2, 3, 4, and 5% at 
constant reaction conditions it is noted 
that for the 
coke yield increases even though the con- 


sthea-alumina resultant 


version is decreased; hence the uncon- 
trolled coke buildups 
commercial operations 


encountered im 
with  silica- 
alumina. In the case of silica-magnesia 


catalyst, however, the increased carbon 
on spent catalyst decreases the effective 
activity in the reactor to such an extent 
that conversion is markedly decreased, 
and the resultant coke yield is also de- 
creased. 

The commercial significance of these 
results ts that with silica-magnesia an 
uncontrolled coke buildup should not oc 
cur, since an increase in carbon level 
tends to reduce the coke production and 
the two trends tend to offset each other 
It was therefore concluded that a com- 
mercial trial could be made without fear 
of carbon on catalyst getting out of 
this was demonstrated in 


control, and 


actual practice. Surprisingly enough, it 
was also found that operation with as 
as 4% ( 


caused no increase in catalyst losses with 


much on regenerated catalyst 


silica-magnesia. In view of these un- 
predicted effects of carbon level, this 
method of activity control was found to 
effective, and made it 
possible to raise throughputs to the de- 
sired levels and increase gasoline pro- 
duction 
carbon level permitted operation of the 


be extremely 


At the same time, the increased 


regenerator with less oxygen in the flue 
gas, and this partially compensated for 
the poor regeneration efficiency 

In considering operations at high car- 
bon level, it must be pointed out that the 
above data do not in any way contradict 
previous conclusions that higher carbon 
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SILICA-MAGNESIA AT 1% 
A 
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on catalyst results in higher coke yield 
at a given conversion; this is also true 
catalyst, although 
the effect is not nearly so great as with 
silica-alumina. For example, if the coke 
vield at 50% 4.1% for 
both catalysts at 1% carbon on spent 
catalyst, raising the carbon level to 3.0% 


for silica-magnesia 


conversion ts 


on sthea-alumina catalyst would increase 
the coke yield to 5.6%. whereas for 
sihea-magnesia the coke yield would only 
be increased to 4.5% 
slight penalty for operation at high car- 
bon levels with 
Nevertheless, this operation 
presents an important advantage for 
silica-magnesia catalyst, since control of 


Hence. there is a 


even silica-magnesia 
method of 


carbon is not critical, and an added de- 


gree of operational flexibility is thus 


provided 
Product Distribution and Quality 
run with 


silica-magnesia catalyst, daily yield bal 
ances were obtained which provided a 


During the course of the 


considerable amount of data for evalua 
catalyst. Inasmuch as the 
interpretation of the data obtained dur 
ing the latter part of the run is compli 
cated by the effects of dilution with 
silica-alumina—and later by unusual 
the operations before di 


tion of the 


contamination 
lution have been chosen as being more 
truly representative of results to be ex 
pected with this catalyst. Typical im 
spection data on the commercial-unit 
feed stock The 
feed is shown to be somewhat higher 
boiling than that used in the original 
pilot-plant evaluation (Table 4) al- 
though the sulfur content is about the 
1.5¢,. Comparative data on prod- 
uct distribution and quality obtained in 
the commercial unit are shown in Table 


are shown in Table 7 


same 


two different 
day and 30.000 


operations 


shown for 
harge rates; 25,000 bbl 
bbl. /day. In all are 
assumed to be at the coke-burning ca 
pacity of the unit, which is 20,000 Ib. /hr 
Phese not actually 
ichieved with silica-magnesia until after 
chhution 


Data are 


cases 


feed rates were 


data shown here are based on 
actual data obtained at 
charge rates up to 22,500 bbl just 
Similar data are also 
so that 
The 
Indiana relative activity and carbon fac- 


correlations of 
day 
prior to dilution 
given tor silica-alumina catalyst 
a direct comparison can be made 


tor tor the silica-magnesia catalyst were 
about 70 1.0, The 
silica-alumina data are based on a cata 


and respectively 
lyst with an activity of 20 and a carbon 
factor of 1.2 

By referring first to the data at the 
25,000-bbl. /day charge rate and 900° F. 
reactor temperature, it can be seen that 
the silica-magnesia catalyst gave 46.2% 


Vol. 46, No. 4 


gasoline, compared with only 39.0% for 
the silica-alumina catalyst. This differ- 
ence in gasoline yield is substantially the 
same as that predicted from the pilot- 
plant tests. The expected lower yields 
of excess butanes and dry gas also ap- 
peared for the silica-magnesia operation 
Although the coke yield was the same 
(6.2%) for both operations, the silica- 
magnesia conversion was 51.0%, com- 
pared with 49.8% for silica-alumina. 
The difference here indicates a slightly 
more favorable coke-conversion rela- 
tionship for the silica-magnesia catalyst 

The octane data are of particular in- 
terest. The silica-magnesia catalyst gave 
a lower-octane gasoline than did the 
silica-alumina catalyst. On the motor 
basis, the difference was 1.6 units: on 
the research basis, the difference was 
5.1 units. Data are also shown for a 
silica-magnesia operation at 25,000 bbl, 
day 925° F temperature 
chiefly to indicate the effect of temper 
ature on the octane number of the gaso 
line. At 925° F. 
the motor octane rating of the gasoline 
was only 0.6 units lower than with 
silica-alumina; the research octane rat- 
ings were 4.0 units apart, whereas at 
900° F. the difference was 5.1 units. 

An interesting comparison of opera- 
tions at a charge rate of 30,000 bbl. /day 
Table 8. For this pur- 
pose silica-magnesia operation at 925° 
F, is compared with silica-alumina oper- 
ation at 900° F. For the particular unit 
employed in these tests, operation with 


and reactor 


with silica-magnesia, 


is also shown in 


silica-alumina catalyst at temperatures 
above 900° F. is not practical at a 
30,00)-bbl. /day charge rate and at max- 
imum coke-burning capacity because the 
high vields of butanes and dry gas would 
overload the fractionator. The gasoline 
catalyst 
compared with 36.6% for 


vield for the 
40.2% 


the silica-alumina catalvst 


silica-magnesia 
Was 
The dry-gas 
yiekl was less for the silica-magnesia 
catalyst (5.9 vs 6.5% even though the 
reactor temperature was 25° F. higher 
Phe octane ratings show about the same 
differences at this throughput as in the 
25,000-bbI 
and research ratings are respectively 0.5 
and 4.1 units higher for the 
alumina catalyst 


day Cases The clear motor 


silica- 


It should be emphasized that the above 
silica-magnesia data are based on the 
commercial operations dilution 
silica-alumina catalyst. Also, no 
has assessed against the 
silica-magnesia data for the poor regen 
characteristics that 
during the course of the run. 


before 
with 
penalty been 


eration developed 


Catalyst Make-up Requirements 


In the operation of a commercial fluid 
catalytic cracking unit, one of the more 
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substantial daily operating costs arises 
from the catalyst make-up necessary to 
maintain constant levels in the unit. 
With silica-magnesia catalyst, the make- 
up requirements during the initial 225 
days averaged 2 tons/day. Under the 
same conditions of operation, the make 
up rate with silica-alumina has been 
found to be 3 tons/day. Since the var- 
iables known to have a direct effect on 
catalyst loss rate, namely catalyst par- 
ticle size, regenerator gas velocity, and 
cyclone dipleg seal, were the same in 
both cases, it is believed that the lower 
make-up rate for the silica-magnesia 
catalyst is due to the higher attrition re- 
sistance, as shown in Figure 5 

It was especially significant in the 
silica-magnesia run that no effect on 
catalyst losses could be ascribed to the 
high carbon content of the catalyst in 
the system, even when the carbon level 
of the regenerated catalyst was as high 
as 4.0%. 


Conclusions 


Based on 315 days of commercial 
operation with silica-magnesia catalyst, 
the following conclusions have been 
drawn : 


1. Higher gasoline yields of lower octane 
number are obtained with this catalyst than 
with silica-alumina catalyst under compar 
able operating conditions. Results check 
closely the predictions based on exploratory 
and pilot-plant evaluations 

2. Unusually good maintenance of activ 
ity is experienced with this catalyst, com 
pared with silica-alumina. Maintenance ot 
selectivity is at least as good as for silica 
alumina 

3. The make-up requirement is only 
about two thirds of that normally used in 
similar operations with silica-alumina, pri 
marily the higher attrition re 
sistance of silica-magnesia 


because of 


4. It is possible to operate with high car- 
catalyst, without the uncontrolled 
coke buildups and excessive catalyst losses 
which are experienced with silica-alumima 
catalyst. Such operations have given added 
flexibility in control of cracking severity 
without major effect on product distribu 
thon 

5. An unfavorable trend toward de 
creased efficiency of regeneration was ob- 
served, which required relatively high cata 
lyst-makeup rates to maintaim cracking 
capacity. Additional research is required to 
determine the causes and possible cures for 
the low regeneration efficiency 


bon on 
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Discussion 


M.. J. Sterba (Universal Oil Prod- 
vets Co.): We think that the Standard 
Oil Company of Indiana should be con- 
gratulated for having been the first to 
test sthca-magnesia cracking catalyst in 
tull-scale operation, confirming some of 
the virtues attributed to silica-magnesia 
catalyst in a small-scale work; also, for 
howing up what might be the only bad 
feature of the catalyst-—its 
ditheult: regeneration 
reckoned by the 


somewhat 
characteristics as 
dynamic relationship 
hetween oxygen concentration in the flue 
gas and carbon concentration on the re 
gener ited) catalyst 


We have had 


sihca-magnestia 


hatch of 
pilot-plant 


a party ular 
catalyst in 

3.000 hr. That is a 
deal shorter period than indicated on the 


thon efhorency 


service tor great 


here, and the change im regenera 
over this pernod again as 


reckoned by the relationship between 


oxygen concentration and flue gas and 


carbon content of the rewenerated cata 
carbon content was 
tor 


Iwst Was very merease m 


from 0.2% to only 
it particular oxygen concen 
tration. Therefore, this pilot-plant ex 
predicted the 


imheated by Mr 


perience would not have 
features 


slides 


mstances of 


regeneration 
Meehan on his 

In several commercial 
operation, an observed decreased regen 
eration efherency has been traced to par 


tial distribution grid failure. We should 
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like to ask the authors if it is certain 
that the regenerator distribution grid 
has remained intact during the run. 

It would be of interest to have the 
authors tell us how the carbon dioxide 
to carbon monoxide ratios from silica- 
magnesia compare with the ratios from 
silica-alumina and natural catalysts used 
units, and if 
there has been a trend of variations in 


in identical commercial 
the carbon dioxide to carbon monoxide 
ratio with time 

Also can the regenerated catalyst con- 
be burned 
clean, either in the commercial unit, in 
the pilot plant with air, or m laboratory 
equipment with pure oxygen? We have 
had 


catalyst becoming carbonized and highly 


taining approximately 3% 


one imstance of silica-magnesia 
overheated for a short time, after which 
carbon could not be burned off either in 


the unit or in the laboratory 


W. F. Meehan: The unit is still con 
tinuing on and 
have no firm conclusions as to whether 
the regenerator grid is imtact or not, but 
since the unit is 
fresh catalyst additions 


stream therefore, we 


very susceptible to 
and is operat- 
ing smoothly, we have reason to believe 
the regenerator grid is probably in good 
shape 

As regards the carbon dioxide to car- 
bon monoxide ratio in the flue gas with 
silica-magnesia, it has been very 
In these units 
silica-alumina catalyst and 
feed stocks, we get just 
about the same thing; 1.6 to 1.7. This is 
somewhat higher than is ordinarily ob 


con 
stant between 1.6 and 1.7 
with 
contaminated 


non 


tained with silica-alumina in other units 
With natural catalyst, the 
more like 2 to 24. 

We have taken samples of the catalyst 
about 3%, 
burned it clean im the laboratory ; burned 
It does 
It also has been 


rath was 


with high carbons and have 
it down to essentially no carbon 
burn down with time 
burned down clean in the pilot plant 
and thereafter a cracking test has been 
catalyst had been 
and the 


problem was still there 


run on the after it 


burned clean regeneration 


It just will not 
has been burned 


regenerate, even if it 


clean 


George Liedholm ( Shel! 


Even after exhaustive 


Dx velop- 
tests 
pilot 
plant before it was charged to the com 


ment Co.) 


were made on the catalyst in the 


mercial unit, there are still problems that 
may develop in commercial operation 
We can't 


small-scale testing 


therefore, rely 
1 think the 


commended on 


entirely upon 
Indiana 
people are to be their 
pioneering work in silica-magnesia cata 


Ivst. I think Mr 
ot the difficulties they are having in In 


Sterba’s expl ination 
thana may be a reasonable one 


There 1s another possible explanation 
that the type of carbon that is laid down 
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on this particular batch of commercial 
silica-magnesia catalyst, may be a little 
different animal the carbon that 
lays down on silica-alumina catalyst. 
Instead of spreading out on the surfaces 
be sim- 


from 


of the catalyst, this carbon may 
ply pumping down in the pores, as a 
nonporous type of carbon, quite unavail- 
able to the oxygen. I noted from the 
paper that the pore diameter for this 
batch of silica-magnesia 
about 30 Angstrom units compared with 
40 to SO for silica-alumina. The 
diameter does not mecrease as time goes 
on, and furthermore, this type of cata- 
lyst has 
amount of oil which is extremely diffh- 
cult to remove by stripping, but which 
can be extracted with a solvent 
Now lend 


credence to the fact that the mechanism 


catalyst was 


pore 


a tendency to absorb a large 


those pomts may some 
of carbon laydown, that ts, the torm ot 
the carbon that is laid down may simply 
be the form that is harder to get at 

intormation as 
and the 


the concen- 


Have the authors any 
to the ash content of the 
that is 
tration of the components of the ash on 


feed 
ash concentration 
the catalyst which were responsible, let's 
say, for the increase in carbon yield 
with time. 


w. F. Meehan: We definitely do be- 
lieve that a different type of carbon is 
For 
instance, we've determined that carbides 


being laid down on the catalyst 


are present and are developing theories 
based on the different types of carbon 
being laid down on the catalyst 

As regards the contaminants on the 
catalyst, unfortunately I don’t have any 
of those numbers or 


analyses in mind 


However, we have obtained analyses of 


the contamimants. Of course, there ts 
nickel and 


Conn might have in 


vanadium and sium, ete. 


of the quantitative numbers 


mind some 


A. L. Conn (Standard Oi! Company, 
Although [| do not recall the 
established that 
when the feed 


there 


Indiana } 
actual numbers, it 
at 110 days on 


appeared to be of inferior quality 


Was 


stream 


was an imcrease in metals concentration 
increase in salts. A rather 
study of the feed 
components was then instituted. Since a 
tanks 
are pumped directly imto the 
tanks, it is 
stocks 
found which 


and also an 
exhaustive various 


large number of in the refinery 
catalytic 
teed 


crac king quite a 1ob 


segregating all the Some 
finally 


high m metal and salt content 


com- 


ponents were were 
and when 
these were removed, an improvement inf 


observed. We 


not been able to establish a relationship 


carbon factor was have 


however, between metals contamimation 


ind regeneration characteristics 
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liquid extraction in packed 
columns ordinarily involves the 
countercurrent flow of two immiscible 
hquid phases through the packing. Flow 
occurs as a result of gravitational 
forces due to a difference in density be- 
tween the two phases. One phase, de- 
noted as the “continuous phase,” fills 
the voids in the packing and flows 
through the column in a_ continuous 
manner. The second phase, “discontinu- 
ous phase,” is subdivided into smal! 
globules by a suitable distributor and 
passes through ‘he continuous phase and 
the interstices of the packing in the form 
of individual globules or droplets. Either 
phase may be made discontinuous by 
proper distributor design and location. 

For a given flow rate of one phase in 
a given column there will be some maxi- 
mum flow rate of the other phase, which 
if exceeded will result in accumulation 
of one of the phases in the column and 
cause ultimate failure of column oper- 
ation. This limiting flow condition is a 
function of the particular liquid system 
amd packing under consideration. A 
knowledge of limiting flows, or flooding 
velocities, is essential to the proper de- 
sign of extraction columns. Unfortu- 
nately this subject has received little at 
tention in the literature so that few 
data and no general correlations are 
presently available for prediction of col- 
umn capacity. 

Blanding and Elgin (2) made a com- 
prehensive study of the effects of en- 
trance and distributor design on flood- 
ing velocities in various packings, and 
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pointed out that these factors may be 
limiting unless proper precautions are 
observed. Data were reported for flow 
of several liquid pairs in %-in. Raschig 
rings, ¥-in. Berl saddles and %4-in. clay 
spheres. A few scattered observations 
of flooding have also been made inci- 
dental to other investigations (1, 7-8). 

In the present study special attention 
was directed toward the effects of physi- 
cal properties of the flowing fluids on 
limiting flows. The effect of interfacial 
tension was specially studied. Most of 
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Fig. 1. Extraction Column. 
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IN PACKED EXTRACTION 


the experiments were conducted with 
%4-in. carbon Raschig rings to extend 
the range of packing characteristics 
covered by available data. Few data 
were obtained with %-in. Berl saddles 
for comparison with previous studies 
Finally, an attempt was made to general- 
ize the data of the present investigation 
with that of previous work in the form 
of a general correlation useful for ex- 
traction column design. 


Experimental 


ipparatus. The column was constructed 
similar to the type described by Blanding 
and Elgim (2). It is shown diagrammatically 
in Figure | The main section was con- 
structed from pyrex tubing, 2.6 in. 1.D. and 
4 it. in length. End sections were glass 
cylinders 9 in. I.D. and 11.5 in, high. The 
end sections were attached to the column by 
means of flat brass plates and tie rods. Com 
pression gaskets were fitted between the 
brass plates and and the glass. During all 
runs the liquid interface was maintained in 
the enlarged upper end section at a position 
approximately 3 in. below the top of this 
section. The continuous phase was intro 
duced into the column through two pipes 
extending into the annular space between 
the upper 9-in. glass cylinder and a small 
weir of the same diameter as the column, 
which acted as a 3-in. extension of the 
column proper into the end section. This 
arrangement functioned satisfactorily and 
no interference was observed between the 
entering continuous phase and the rising 
drops of the discontinuous phase 

The bottom end section was also similar 
to the type described by Blanding and Elgin 
An inverted funnel was used as a gradual 
expander. It was 5% im. high, tapering 
from a 2.6 in. LD. at the upper end to 8.5 in. 
1.D. at the lower end. 

Three different locations of the packing 
support were tested for satisfactory opera- 
tion as follows: (1) with the packing sup- 
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Fig. 2. Flow Diagram of Apparatus. 


port located below the columm at the top 
of the expanding entrance section the col- 
umn functioned tairly satisfactorily, except 
that it was impossible to avoid some reduc 
tion m tree cross section in order to give 
support sufficient mechanical 
strength and rigidity; (2) with the packing 
support located m. above the distributor 
near the lower end of the expanding section 
the discontinuous phase would not 
through the packing support and operation 
was unsatisfactory at all flow rates; (3) 
location of the packing support 1.25 in 
below the distributor as indicated in Figure 
gave 


the packing 


pass 


most satisfactory operation and re 
producible results under all flow conditions 
This location was accordingly adopted for 
all data reported im this paper 
The distributor consisted of an inverted 
can base, 275 m. im diameter with SO 
of 0.1015 im, diameter drilled in the 
etton In view of the observations of 
lamiing and Elgin (2) that flooding velo 
esxentially independent of the 
holes im the distributor no other 


irrangement was used m this 


Layout and ‘ \ 


diagram of the 
ts 
fective pressure 
phase through the column was c: 
means of an mverted mn 
the top, and swiveled so that the 
the vent could be adjusted. This “lt mn 
aiso controlled the position of the intertac: 
in the upper end section 

The two liquids were fed to the 
under essentially 
attached to the 
One-half standard was 
throughout except for a section of 
pipe leading from the discontir 
tank to the orifice 


schem 
und = related 
Figure 2. The ef 
drop of the continuous 
mtrolled by 
vented at 
hemwht of 
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shown in 
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manufacturers date 


The flow rates of the two phases were 
measured with calibrated orifices, and 36-in. 
manometers. Various orifice plates, cali 
brated in place, were used, depending on 
the flow rate required 

Delicate control of the flow rates was ob- 
tained by using a ‘,-im. gate valve, for 
rough adjustments, and paralleling it with 
a %4-in. needle valve for fine adjustments 
This arrangement worked well, and gave 
good control even at low flow rates. The 
two phases, after passing through the col 
umn, were collected in 5-gal. tanks and 
were periodically recirculated back to the 
storage tanks at the ceiling with two small 
centrifugal pumps 


Packing Materials. Two types of pack 
me materials were used carbon 
Raschig rings, manufactured by the Na 
tional Carbon Co. and 
saddles manufactured by 
Knight. The packing sorted for re 
moval of irregular and broken 
fore packing the column. The « 
filled with water and the 
dumped m the top, slowly 
to a height of 39 in. The 
shaken or tamped. The "4-1 
a light tendency to become gradually 
packed. However, the change w 
hemht of the packing was less thar im 
during the total period of use and the effect 
on the column performance was negligible 
This instability was not observed with the 

im. saddles. The fractional void 
made in a glass cylinder of 
diameter equal to that of the column, and 
the packing was dumped in the same man 
ner tor measurements. The surface 
rings calculated 
measured dimensions of a 
representative number of rings. The surface 
area of the Berl saddles | 


was calculated 
from the manufacturer's Details of 


in. porcelain Ber! 
Maurice \ 
was 
pieces be 
lumn was 
packing material 
am! at random 
packing was not 
rings showed 
more 
densely 


meas 
urements were 


these 
area of the 
tron 


Raschig was 


average 


data 


DATA ON PACKING CHARACTERISTICS 
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the packing characteristics are listed in 


Table 1. 


In the course of this 
study cight systems were investigated ; 
seven combinations of liquids im %4-in. 
Raschig rings and one pair of liquids im 

in. Berl saddles. Systems and properties 
of the liquids used are given in Table 2 
Numerous runs were made with a 
heavy straight run, low sulfur gasoline 
as the discontinuous phase. Small amounts 
oft n-butyl alcohol were added to the gaso- 
line-water system, and allowed to distribute 
to the equilibrium concentration in each 
phase, independently to vary the interfacial 
tension with negligible change in any of the 
other properties of the system. Other li 
quids employed were Berkeley tap water 
and technical grade methyl 1-butyl ketone, 
glycerol, carbon tetrachloride, and toluene. 
Measurement of liquid properties is des 
cribed in a later section 


Liquid Materials 


Procedure. The procedure in 
making a run was first to set the flow rate 
of one of the phases, usually the continuous 
phase. The flow rate of the discontinuous 
phase was gradually increased until 
the flooding pomt was reached In a few 
runs, when the velocity of the discontinuous 
phase was high the procedure was reversed 
by first establishing the flow rate of the dis 
continuous phase followed by a gradual in 
crease of the flow rate of the continuous 
phase. There was no apparent difference in 
the flooding points for the two methods in 
the range of water-organic liquid ratios im 
vestigated. In all cases the height of the 
mtertace m the upper disengaging section 
Was caretully at a constant 
level 

The flooding pomt was indicated by the 
appearance of a thin layer of the discon 
tinuous phase below the packing support 
The flow rates at the time of the first ap 
pearance of this layer were taken as the 
flooding conditions. As operation continued 
at the flooding poimt, this layer of discon 
tinuous phase slowly increased in thickness 
This visual determination of flooding 
found to be reproducible and 
serve. An attempt was made to relate the 
drop of the contimucous 
the flooding point, but, no consistent 
tionship could be established. The dithculty 
may to the effect of changes 
im resulting change 
the apparent density of the total liquid con 
tents 1 the 


Operatmg 


next 


mamtamed 


was 
easy t 
pressure phase t 
rela 
have been duc 


lumn holdup a 
column 


Vi sur 
cedure of measuring the flow with 
calibrated orifice meters was made for the 
runs with carbon tetrachlorice 
tinuous phase. In this case the 
were measured by taking time 
mgs of the carbon tetrachloride 
the 
were all 


nts. An exception to the pre 


rates 


as the con 

flow rates 
weight read 
flowing out 
and measurements 
made at room temperature 
from 19°C. to 25° ¢ \fter 
run the density of each phase was measure: 
with a Westphal Balance The interfacia 
tension was measured after cach run using 
the drop weight-volume described by 
Harkins (6). Viscosities of all materials 
were measured with an Ostwaldt-type vis 
cosimeter 


lumen Kuns 


whicl 


varied 


Results 


Experimental data are summarized in 
Table 3 
of the superficial linear velocity of each 


Data are expressed in terms 


phase at the flooding point, U. and U’,, 


based on the total column cross section. 
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Continuous 
Series Phase 


Water 
Water 
Water 
Water 
Water 


Plots of vs. U,'* for the %-in. 
cylinders are shown in Figure 3. 
linear relation between the square roots 
of the continuous 


TABLE 3 


35% Glycerol 


9.1 
5.9 
1 
> 
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and 


Discontinuous 
Phase 


Gasoline 
Gasoline 
tiasoline 


Toluene 
Toluene 


discontinuous 
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The 


TABLE 2.—PROPERTIES OF SYSTEMS 


phase velocities is in agreement with the 
previous observations of Blanding and 
Elgin on %-in. packings, and the results 
of the present study for %-in. Berl 
saddles. 

In addition to the data of this investi- 
gation data of Blanding and Elgin were 
taken from their published curves (2). 
Representative points over a range of 
selected from these 
curves for each series of runs, These 
data are given in Table 4, and with the 
data of Table 3 constitute the data used 
in the development of the correlations 
to follow. 

On the basis of the Series numbers 
given in Tables 3 and 4 the physical 
properties of the liquids and character- 
istics of the packings may be determined 
by reference to Tables 1 and 2. Physical 
properties of the fluids used by Blanding 
and Elgin which were not given in their 
paper were taken from the International 
Critical Tables or measured directly on 
similar materials. 


flow rates were 


cree 


Flow Characteristics. In the runs 
made with the '4-in. Raschig rings the 
packing material was so dense that it 
was impossible to make conclusive ob- 
servations as to the behavior of the two 
phases inside the packing. It was ob- 
served that the drops of discontinuous 
phase issued from the top of the packing 
at only a few different places. Drops 
issued from these places in rapid suc 
cession. From time to time these dis 
charge points on the top of the packing 
would change. This observation seemed 
to indicate that only a small portion of 
the packing was actually being used in 
flow. This situation was not changed 
when the packing was removed and re- 
packed. The discontinuous phase ap- 
peared to pass up through the packing 
as a group of small, irregular-shaped 
globules, moving with an irregular, un 
steady motion. In general, the continu 
ous phase appeared to wet the packing, 
irrespective of the liquid or packing ma- 
terial used. However, in the carbon 


Ue 
Fig. 3. Data for ‘%4-in. Packings. 
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4 
oe ae 
pe oe th dynes 
Packing ep ep. cu.ft, cat om 
\-in. Rings . oo 0.92 624 11.9 87.6 
\-in. Rings “097 624 496 12.4 306 
\%-in. Rings 0.98 6.92 62.4 49.5 12.6 20.6 
Gasoline %-in. Rings . 098 0.92 624 49.8 12.6 a9 
MLE %-in. Rings 0938 o.58 50.0 ila 
Toluene \%-in. Rings 2.77 0.59 67.8 53.5 143 
4 > och Water \%-in. Rings . 0.92 0.92 99.0 624 37.2 33.8 
Water % in. Saddles oo 0.58 2 
Water Napbtha %-in. Saddles 0.98 0.62 62.4 53.0 36.0 
11 M.I.K Water %-in. Saddles 0.58 0.98 49.5 624 12. ila 
12 Naphtha Water in. Saddles 0.62 0.98 538 0 62.4 9. 16.0 
18 Water Naphtha %-in. Rings 0.62 62 4 0 56.0 
Naphtha ater %-in, Rings 0.98 53.0 24 360 
Water M.1.K. ‘in. Spheres 0 9s 0.58 62 4 49.5 12. il4 
17 Water in ings 0.98 0 54.0 0 
18 Water || Saddles 0.98 0.59 624 54.0 360 
; 
Series Run ft./ br. ft./her 
1 8 28.1 13.0 
i 29.5 13.7 9.13 
1 16 10.4 
17 26.2 13 02 
1 18 23.4 16 ao 3 
1 9 21.2 18 
22 22.0 16 
23 1 22 oa 
1 26 1 26 
i 27 20. o1 ‘ 
! 3a 28 
i 29 i 22 o1 
1 2 1 4.72 
“4 32 9.14 
1 35 34.2 
32 34.0 8.69 
2 39 23.9 9.73 
2 40 o 
41 16.4 10.06 
ac 14.2 10.03 
2 50.4 9.68 
2 aa 41.2 924 4 
2 45 41.2 9.29 
2 46 30.4 1 
| 
51 19.4 30.5 10.05 
52 64 124 9.58 4 + 
53 41.1 9.0 944 T 
56 25.4 194 9.47 | 
+— - + 
57 33.7 22 10.58 | | 
Se 15 10.23 | | 
} | 
5 $3.7 24.0 10.72 4 T 
5 65 274 29 10.49 | | 
5 6a 6.6 19 10.42 | 
69 22.5 35 10.82 
5 70 20.3 39 10.80 | | | | 
19.7 15 8.43 3 4 \ 4. 
6 72 26.4 12 | 
6 74 174 20 8.76 VOUS CONT | 
7 a4 15.78 | | 
7 as 76.0 53 16.08 a | | 
7 ay 95.5 20 15.24 
aa oa 15.54 
ao 52.0 72.3 15.78 
91 57.0 70.1 15.91 
92 145.2 14.6 16 06 
93 450 16.06 
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tetrachloride-water syctem, the discon- 
tinuous water phase appeared to have 
some temlency to wet the packing and 
a marked tendency to wet the glass walls 
of the column. Below the flooding point 
drops of water were observed rising 
through the continuous carbon tetra 
chloride phase, but at the flooding point, 
particularly at the base of the column, 
the originally discontinuous water phase 
became continuous, and drops of carbon 
tetrachloride passed down through the 


water 

With the column packed with %-in 
Berl saddles it was possible to observe 
The 


discontinuous phase consisted of streams 


more easily the flow in the column 


of drops of apparently constant size; the 
shape was more nearly spherical in this 
packing with the 
These streams of distinct drops worked 
their way up through the column, the 


than 4-n, rings 
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Fig. 4. Effect of Density Difference. 


drops deforming where necessary to 
pass through the interstices in the pack 
ing. As the flooding point was reached 
the holdup of the discontinuous phase, 
gasoline in this case, was markedly in 
creased, and there was a slight tendency 
rhe 


packed but 


for the gasoline drops to enlarge 
drops became very closely 
they were still distinguishable as drops. 
This observation is in disagreement with 
the views of Blanding and Elgin (2) 
who state that both phase s become con 
tinuous at the Some 


flooding point 


preferential flow of the discontinuous 
phase along the wall of the column ap 
peared to occur with this packing. It 
was not possible to determine the ser 
this wall effect. With the 
gasoline-water to which had been added 
6.5% n-butyl alcohol 
tension of 


of 
giving an inter 
tacial dynes /em., the 
operation of the column was not repro 
ducitble. In this case the drop size wa 
There tendency to 
small 


diameter) im 


not constant was a 


form droplets 
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Fig. 5. Variation of Discontinuous 
Phase Flow with Interfacial Tension. 
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lieved that the n-butyl alcoho! had some 
effect. as yet unexplained, which made 
operation of the column unsatisfactory. 
Consequently these data were not 
weighted heavily in the development of 
the correlations. Data for two of these 
runs are given in Figure 3. No corre- 
sponding difficulty was experienced with 
the low interfacial tension methyl iso- 


butylketone-water system. 


Effect of Liquid Properties 


For any series of runs in a given 
packing and with a given pair of liquids 
the continuous phase velocity is a unique 
smooth function of the velocity ratio, 
U./Uy The objective in the develop- 
ment of a general correlation was to 
find suitable relations between the var 
all the 


runs may be superimposed into a single 


iables so that these curves for 


curve. The approach necessarily was 
largely empirical in the absence of any 
theory for 


quantitative mathematical 


flow in such systems. In a qualitative 
manner, certain variables would be ex- 
pected to have a significant effect on the 
limiting flows and these variables have 
It is 
hoped that a more fundamental theoret- 


been introduced as discussed here. 


ical approach to this problem can be 
made in the future 


The units used for all variables 
throughout the paper 
with given in 


Units 
are consistent 


those the notation 


section 


Effect of Density 
ference between the phases and resulting 


Since density dif 


gravitational forces constitute the pri- 


mary potential causing flow, it would 
he expected by analogy to Stokes law 
flow that at a 


, the limiting ve- 


conditions 


for viscous 
constant ratio of { 
locity of the continuous phase, and also 
the discontinuous phase, would vary as 
the first power of the density difference 
provided the drop size of the discontin 
This re 


lationship has been suggested by Col- 


uous phase remained constant 


burn (3). The upper curves of Figure 4 
show curves of LU’, vs. U'./U, for water- 


gasoline and carbon tetrachloride-water 


im Ras hig rings 


these 


Separation of 


should be almost entirely 


eftects 


curves 


due to density since the other 


physical properties of the liquids are 


essentially equal. As shown in the lower 
curve of Figure 4, dividing the contimu 
ous phase velocity by the density dif 
ference brings the two upper curves to- 
gether imto a single function. Since the 
density difference is changed more than 
runs the results are 


threetold in these 
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Fig. 6. Effect of Interfacial Tension. 


rather conclusive. However, further ex- 
perimentation would be desirable to test 
these conclusions under more stringent 
conditions. 


Effect of Interfacial Tension. Bland- 
ing and Elgin (2) and Goss (5) prev- 
iously suggested that some surface ten- 
sion effect may influence the flooding 
velocities in packed columns 

Figure 5 shows results obtained for 
gasoline-water systems with small quan- 
tities of butyl alcohol added to lower 
the interfacial tension. These data were 
obtained from the smoothed curves of 
the data plotted in Figure 3. At a con- 
stant continuous phase velocity (water 
continuous) of 25 ft./hr. the discontin- 
uous phase velocity varies inversely with 
approximately the 4% power of the inter- 
facial tension over a range of inter- 
facial tensions from 37.6 to 8.9 dynes / 
em.; also the corresponding data for 
the water-M.1.K. system falls in approx- 
imately with the water-gasoline data. 
The principal difference between these 
two systems is the discontinuous phase 
viscosity, so that the results indicate that 
in this range of viscosities the effect of 
discontinuous phase viscosity is probably 
not large. This is further substantiated 
in the correlations developed later. 

Data for three systems of different 
interfacial tension are shown in Figure 6 
to show the effect of interfacial tension 
on the curves of U, vs. U,/Ug. The 
effects of slight differences in continu- 
ous phase viscosity and Ap have been 
accounted for as shown, although in this 
case these effects are so small they could 
have been neglected without appreciably 
changing the relative positions of the 
curves. Multiplying the 
Up.” by ** brought the curves 
of Figure 6 together into a single func 
tion. It should be pointed out that the 
effect of continuous phase viscosity has 


ordinate 


been anticipated at this point in order 
to improve the accuracy in developing 
the exponent on the interfacial tension. 
The single curve obtained for the water- 
gasoline and water-M.1.K. data by intro- 
duction of o®* is shown in the upper 
curve of Figure 7; in this case the 
continuous phase viscosities are essen- 
tially equal. 
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The mechanism by which interfacial 
tension influences the flooding velocity 
cannot be determined in this empirical 
manner. It would be expected that a low 
interfacial tension would favor the de- 
velopment of smaller droplets of the dis- 
continuous phase and hence facilitate 
their passage through the interstices of 
the packing. However, no significant 
variation in drop size with interfacial 
tension was visually observed, except 
with the water-gasoline system at 8.9 
dynes /cm. as noted previously. It would 
also be expected that the droplets would 
deform more readily with low inter- 
facial tension and thus encounter less 
resistance in passage through the pack- 
ing. This view is plausible, although the 
apparent failure of discontinuous phase 
viscosity to affect the flow is at var- 
iance with a hypothesis based on drop 
deformation. A third possibility may be 
that a low interfacial tension favors the 
discontinuous phase droplet’s breaking 
away from points of rest within the 
packing. 


Effect of Viscosity. Viscosity of the 
continuous phase would be expected to 
influence the rate of rise of the discon- 
tinuous phase droplets on the basis of 
Stokes law, although the viscosity need 
not enter to the first power if factors in 
addition to viscous drag contribute ap- 
preciably to the resistance to flow. 
Having determined the effects of density 
difference and interfacial tension it is 
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Fig. 7. Effect of Continuous Phase 
Viscosity. 


possible to separate the effect of con- 
tinuous phase viscosity. Curves for 
water-gasoline, and water-M.I.K. (con- 
tinuous phase viscosity approximately 
0.94) and 35% glycerol-toluene (con- 
tinuous phase viscosity 2.77) are shown 
in Figure 7. It is apparent that a high 
continuous phase viscosity causes a de- 
crease in U’, and column capacity. Multi- 
plying the ordinate Uo®*/ap by the 
continuous phase viscosity to the 0.33 
power brought the curves of Figure 7 
together into a single function. A con- 
clusion of practical interest is, that other 
factors being equal, the phase having the 
highest viscosity should be made discon 
tinuous. 


General Correlation. In the foregomg 
sections the effect of each variable has 
been systematically isolated by graphical 
curve fitting. These results indicate that 
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Fig. 8. Correlation of Limiting Flows for Various Packings. 


CHEMICAL ENGINEERING PROGRESS 


Page 191 


so 
os 

2 
os os or 20 so 70 . 
Up /Ug 
i 
j 
| 
14.322 77/241] 59) 
372| 92/33 6] 94 
10 
| 


T T 
| 
2 00} + + + 
400 +--+ + 
80 
02 04 068 10 4 
Up/ Ug 
Fig. 9. General Correlation of Limiting Flows. 
for a given packing the group Effect of Packing Characteristics 
Lelie ap should be 3 unique By trial and error it was found that 
function of the velocity ratio (,/U, 


The lower curve of Figure 8 shows this 
unction for all the data on '4-in. rings 
all the 
ingle line is im satisfactory agreement 


he proximity of points to a 


ith the foregoing conclusions. Similar 
the data of 
lgin on %4-in, Berl saddles and %-in 
lay spheres shown in Figure & indicate 


urves for Blanding and 


hat the effects of the physical variables 
the 
Data for 
include a 


same in these 
Berl saddles 


variation in 


re approximately 
irger pac kings 
articularly 
hysical properties and confirm the pro 
sed formulation of the variables. The 
ange of physical properties included in 
hese data is indicated in the legend of 
wure & 


the curves of Figure 8 could be super 
the group 
where a is 


imposed by introduction of 
a’ */F2 into the ordinate, 

the external surface area of the packing 
per unit packed volume, square foot per 
foot, and / 
of the packing. These variables are im- 
portant in the generalization of gas- 
liquid flooding velocities (4, 9-10) and 
might be expected to be important in the 


cubic is the void fraction 


present case. Unfortunately, the avail- 
able data are too few and do not cover 
a sufhcient range ot pac king properties 
to permit a more complete analysis. It 
is hoped that the effect of packing char- 
may more 
fundamental manner when data become 


With these 


acteristics be defined in a 


iwailable on larger packings 
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10. Alternate Method of Correlation. 
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reservations a final general correlation 
of all the data of Tables 3 and 4 is pro- 
posed as shown in Figure 9. In addi- 
tion to the packings considered in 
Figure & the data of Blanding and 
Elgin for %-in. Raschig rings and the 
data of this study for %-in. Berl saddles 
are included in Figure 9. The satisfac- 
tory agreement obtained for the '-in. 
Berl saddle data of the present study 
with the 4-in. packing data of Blanding 
and Elgin affords an encouraging tie 
between the two investigations. Thus it 
is believed that Figure 9 presents a 
satisfactory general correlation for use 
in extraction column design, although 
due caution should be exercised in ex- 
tending the correlation to large diameter 
columns, large packings and packings otf 
markedly different form 
from those considered here 


geometrical 


Alternate Methods of Correlation 


The linear relation between the 
square roots of the flooding velocities as 
shown in Figure 3 suggested an alter 
nate means of correlation leading to an 
for the 


The slope of the lines in Figure 3 


algebraic limiting 
flows 
are approximately unity, ranging 
0.93 to 1.17 the data of the 
present study, suggesting that the sum 
+ a” is essentially constant. The 
this 


relative constancy of 
Table 3 and also in 


exptession 


trom 
tor 


sum is indi- 
Table 4 
for the data of Blanding and Elgin. By 
the sum 
series of runs, 
and assuming that this summation could 
be expressed as exponential powers of 


cated im 


assuming values of 


average 
1 


+, for each 


the variables considered in the preced- 
ing section, the following equation was 
developed 


49 


The fit of the average values of 
+ by Equation (1) for the 
series of data of this study and of 
Blanding and Elgin is illustrated in 


Figure 10 

The similarity of the exponents in the 
right-hand side of Equation (1) to one- 
half the values of the exponents of the 
ordinate of Figure 9 suggested that the 
curve of this figure might be repre- 
sented by a function of the form of 
Equation (1). Rearrangement of Equa- 
tion (1) based on the exponents ob- 
tained for Figure 9 and an average em- 
pirical constant based on Figure 9% lead 
to the relation : 
24y 0.38 q0 8 


| 
i 
+ a 
= 1 
4 
1 
U 1) 
| 
(6) 
Fig. 
= 
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Fig. 11. Comparison of Eq. 2 with Graphical Correlation. 


= superficial velocity of continu- 
ous phase, cu. ft./(sq. ft.) 
(hr.) 
= superficial velocity of discon- 
tinuous phase, cu.ft. / (sq. it.) 
(hr.) 
interfacial tension, dynes /cm. 
= continuous phase viscosity, cp. 
surface area of packing per 
unit volume, sq.ft./cu.ft. 
= density difference between 
phases, Ib. /cu.it 
void fraction of packing 


TABLE 


ve 
ft hr 
13.1 
306 
47.2 
11.5 
28.6 
47.0 
57.0 


Column diameter = 8.75 in 


The left-hand member of Equation (2) 
can be calculated from this equation as 
a function of the velocity ratio, and 
should correspond to the ordinate of 
Figure 9 if the functions are equivalent. 
As shown in Figure 11 this agreement 
is reasonably good. The calculated or- 
dinates are about 3% below the estimated 
best line through the data at velocity 
ratios below 0.5 and are in good agree- 
ment at higher ratios. 

Equations (1) and (2) may be con- 
sidered equivalent within the accuracy to 
which the various may be 
evaluated, and accordingly use of Equa- 
tion (2) is recommended to be consis- 
tent with the graphical correlation in 
Figure 9. For convenience the solid 
curve of Figure 11 may be used when 


exponents 
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readily available. Whether the graphical 
function is more accurate than Equation 
2) is not certain in view of the diffi- 
culty in choosing the best line through 
the points of Figure 9. Either function 
is probably well within the limits of ex- 
perimental error and uncertainty in the 
selection of the empirical constants. 
Equation (2) suggests that the flood 
ing conditions for a given column and 
packing may be expressed by a single 
equation containing one empirical con- 
stant, or “packing factor,” characteristic 
of the packing under consideration. De- 


5.—DATA (7) 


(Calculated) 
ft_/hr 


660 
36.2 
16.6 


83.6 
49.1 
23.8 
16.9 


noting the packing factor by « this 
equation may be written as follows: 


When reliable flooding data are avail- 
able on an existing installation operat 
ing with one given pair of liquids, the 
constant « in Equation (3) may be 
evaluated directly for prediction of per- 
formance of this column with new li- 
quids or under new operating conditions 
Thus, a minimum of one experimental 
point may be used to define the limiting 
flow characteristics of a packing. For 
preliminary estimation of the feasibility 
of some proposed new operation a lower 
limit may be placed on « on the basis 
of the existing operating conditions, 
even though these conditions are below 
flooding. Use of Equation (3), with « 
based on known operating conditions in 
the packing under consideration, should 
be preferable to use of Equation (2), 
particularly for prediction of flows in 
packings having uncertain or markedly 
different properties from those consid- 
ered in the present study. 


Comment 


Reproducibility of Correlation. Ord- 
inarily in column design problems the 
ratio of the flow rates of the two phases 
is established from mass-transfer con- 
siderations. For any desired flow ratiaj 
the limiting continuous phase velocity) 
may be estimated readily from Figure¢ 
9 or 11 or calculated by Equation (2). 
The accuracy of the correlation in re- 
producing the data is therefore reflected 
in the vertical separation of the points 
in Figure 9 from the best line through 
the data. For the 111 points shown, 


Curve from Figure 9 
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Fig. 12. Comparison of Correlation with Data on Larger Diameter Column. 
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representing data of Tables 3 and 4, the 
average deviation of the best line from 
the experimental points is 5.1% and the 
maximum deviation is 20%. This agree- 
ment is considered reasonably adequate 
lor engineering design 


Wall Effect. Since data of this study 
and of Blanding and Elgin were ob- 
tained in columns of approximately 2.5 
in. 1.D. some preferential flow of the 
phases along the wall, or “wall effect,” 


might be expected, particularly with 
‘aim, packings. In Figure 12 data of 
Row, Koffolt and Withrow (7) for 


va-in. saddles and rings in a pyrex col- 
umm of 8.75 in. diameter are compared 
with the curve of Figure 9. Agreement 
of these data with the general correla- 
ton ts encouraging, and does not indi- 
cate a error due to wall 
effect. These data are given in Table 5. 
and packing characteristics and liquid 
operties are given in Tables 1 and 2 
series 17 and 18. The average devia 
mn between calculated and observed 
tor the experimental ve 
ity ratios is 16% 


significant 


lues of U, 
for these data, and 

net deviation taking both positive 
«l negative deviations into account is 
7%, the calculated values being 2.7% 
ny rhis agreement is believed satis 
ctory since these flooding data were 
ken incidental to a  mass-transfer 
uly, aml not with the objective of de 
rmining the flooding points with high 
curacy. However, in view of the few 
ta considered in this comparison, cau- 
mot recommended in extending the 
esent correlation to large diameter 
\ turther detailed study of the 
ect of column diameter is needed 


ylurmns 


idditional lariables. The 


uly is not so complete as 


present 
would be 
sired esper tally with re spect to cover- 
sufhciently wide variation in the 
the 


desirable to 


operties of systems. It would be 


rticularly investigate 
rther viscosity effects with high con- 
tinuous and discontinuous phase viscosi 
ties. Data on larger packings are needed 
test of 


the correlation over a greater variation 


mprove the applicability of 


im packing characteristics. Similarly a 
ot absolute densities and 


density differences should be studied. It 


greater range 


is hoped that such studies will permit 
the development of a more fundamental 
equation tor limiting flows. It is recog 
mized also that a correlation in the form 
ot dimensionless groups would be pre 


Num 


erous attempts to formulate such groups 


ferable to the present treatment 


on the basis of the variables known to 
not successtul, A 
more extensive knowledge of the war 
iables which are 
troduction of 
facilitate a dimensionless correlation 


be significant were 


und the in- 
variables 


influential 


adkhitional may 
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Conclusions 


On the basis of the foregoing treat- 
ment it may be concluded that the 
present correlation is in satisfactory 
agreement with the available data on 
limiting flows in packed extraction col- 
umns. Unfortunately the range of avail- 
able data is not sufficiently complete, and 
therefore the correlation must be used 
cautiously in the treatment of systems 
markedly different from those consid 
ered in its development. 


Notation 


a= sq.it. of packing surface /cu.ft. 
packed volume 


F = cu.ft. void space/cu.ft. packed 
volume ; dimensionless 


U = superficial velocity at flooding 
pomt; cu. it 
it. /hr. 


(sq. ft.) Chr.) 


« = packing factor 
= Viscosity, centipoises 


p = density, Ib. /cu.ft 


Sp = density difference between 
phases, Ib. /eu. ft. 
= interfacial tension, dynes 


Subscripts 
continuous phase 


discontinuous phase 


Literature Cited 


1. Appel, F. J, and Elgin, J. C, Ind 
Eng. Chem., 29, 451 (1937) 

2. Blanding, F. H., and Elgin, J. C 
Trans. Am, Inst. Chem. Enors., 38, 
(1942) 

3. Colburn, A. P. Trans. Am. Inst 
Chem. Fnors., 38, 335 (1942) 

4 lem, and We B . Ind 
Eng. Chem... 31, 435 (1939) 

5. Goss, W. Trans. 4m. Inst. Chem 
Enors., 38, 337 (1942) 

Harkins, W. O Am. Chem. Sox 


38, 236 (1916) 
B.. Koffolt, ] 


7. Row, S 


H., and With 


row, |. R. Trans. Am. Inst. Chem 
Engrs, 37, 559 (1941) 

8. Sherwood, T. K.. Evans, J. E.. and 
Longeor, J. V. Trans. Am. Inst 


3§, 597 


Sherwood r kK... Shipley H 
Holloway, F. A. L., /nd. Fre 
30, 765 (1938) 


Chem (1939) 


and 
Chem 


Zenz, F. A, 
415 (1947) 


Chem. Ene. Proaress 43 


CHEMICAL ENGINEERING PROGRESS 


Discussion 


A. M. Ames (C. F. Braun & Co., 
Alhambra, Calif.) : | want to issue one 
plea—for more information on larger 
columns. Professor Wilke indicated we 
need information on that line. We know 
little of such things as channeling in 
large-diameter columns, which we know 
happens. We know little also of the 
effects of channeling on H.E.T.P. and 
H.T.U. data as information on this is 
scanty in the literature. However, we 
have to start some place, and we have a 
lot of information here which is cer- 
tainly worth while. | was impressed by 
the larger number of points shown in the 
correlation, and also by the close agree- 
ment that found. Undoubtedly, 
there must have been a lot of trial-and- 
error work done in order to arrive at 
the constants used. 

Were any of the well-known dimen- 
sionless groups applied to this correla- 
tion in an effort to find out whether they 
can be used to predict a particular cor- 
relation that we might be able to use? 
I noticed that Professor Wilke, and also 
F. H. Blanding and J. C. Elgin (see 
Literature Cited 2), defined the flooding 
velocity as the point at which the dis- 
continuous phase collects underneath the 
packing support at the base of the tower. 
I have heard of some research work that 


was 


has been done on a small column, in 
which flooding was considered as the 
point where the continuous phase was 
carried overhead in the column 
you any information on that or have you 
run mto any such effect as that? 

Cc. R. Wilke: We that we 
were unable to get the correlation devel 
oped into the form of 
groups. We made numerous attempts at 
dimensionless could not, 


among the variables we knew to be ef- 


Have 


regret 
dimensionless 


analysis, and 


fective, develop dimensionless groups 
which were consistent with the observed 
results. It is possible that there are other 
terms, such as absolute densities of the 
phases, which if introduced could lead 
to suitable 


However, in view of our lack of knowl- 


dimensionless expressions. 
edge on the effects of these variables, 
we did not feel justified in introducing 
them into the correlation 

Regarding your second question on 
carry-over of the continuous phase at 
the flooding point, we did not observe 
this behavior in our experiments and 
were not studies as you 
operations the inter 
face between the continuous and discon- 


aware of such 


mentioned. In our 
tinuous phases was held at a constant 
the upper end 

and no difficulty 
tered in maintaining this condition 


level in section of the 


column was encoun 


(Presented at Tenth Regional Meet- 


ing, Los Angeles, Calif.) 


April, 1950 
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MASS-TRANSFER RESISTANCES IN 
LIQUID-LIQUID EXTRACTION 


G. S. LADDHA* and J. M. SMITH 


Purdue University, Lafayette, Indiana 


H.T.U. values for each liquid film were measured in a countercurrent, 


liquid-liquid extraction column for the two systems, isobutyraldehyde- 
water and 3-pentanol-water. The 2-in. I.D. column was operated in three 
ways: (1) as a spray column, (2) packed with %4-in. Raschig rings, and 


(3) packed with 34-in. Raschig rings. 


The H.T.U. of the discontinuous phase was found to be nearly inde- 
pendent of variations in the flow rate of either the continuous or dis- 
continuous phase and of the three types of column operation. 


The H.T.U. of the continuous phase was affected by both flow rates but 
could be correlated with the ratio of the flow rate of the continuous 
phase rate to that of the discontinuous phase by an equation of the form, 


The value of / varied from 0.50 to 2.5 and m from 0.54 to 0.96 as the 
different fluids, isobutyraldehyde, water, and 3-pentanol, were made the 
continuous phase, presumably due to differences in physical properties. 
Variations in § could not be correlated with the Schmidt group, ue/peD, 
possibly because of the lack of precision in the diffusivity values. How- 
ever, changes in interfacial area with flow rates and physical properties 
may have been significant and, therefore, a contributing factor to the 
variation in m and the lack of correlation of § with the Schmidt group. 


IQUID-LIQUID extraction 

achieved an important position as 
a commercial scale separation process, 
particularly in the manufacture of or- 
ganic chemicals. In order to design ex- 
traction equipment, methods must be de- 
veloped for correlating the rate of 
extraction with the operating variables 
and the properties of the chemicals in- 
volved 
possible there must be an accumulation 
of experimental data on rates of 


Before such correlations are 


extraction for a number of chemical 
systems and for a wide range of oper- 
ating conditions 

Considerable test data, summarized by 
Row, Koffolt and Withrow (10), have 
been reported for over-all rates of ex- 


traction. These data give the combined 


* Present address: Pacific Vegetable Oil 
Corp., San Francisco, Calif 

Complete data on Tables 3 and 4 are on 
file (Document 2759) with the American 
Documentation Institute, 1719 N Street, 
N.W., Washington, D. C. Data can be ob 
tained by remitting $0.50 for microfilm and 
§).50 for photoprint 
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effect of the resistance to mass transfer 
in both liquid films of the extraction 
system. This information is of value in 
designing equipment for the same sys- 
tems as investigated experimentally. 
However, it is extremely difficult to de- 
velop correlations from over-all resis- 
tance measurements which are generally 
applicable to systems and operating con- 
ditions for which no experimental data 
are available. On the other hand, the 
resistance of each individual film is not 
dependent upon as many variables and, 
therefore, should be easier to correlate. 
It is expected that each film resistance 
would be affected by the flow rates of 
both liquid streams, the construction de- 
tails of the apparatus (tower diameter, 
size and type of packing, liquid distri- 
butors, etc.) and the properties of the 
film (viscosity, density, and diffusivity ). 
Once the resistance of each film is 
known, the over-all resistance can be 
found by simple addition. If 

values are employed as a measure of the 
resistances, the relationship becomes 
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(H.T.U joe = (ATH 


+ (HTH) 


(1) 


where the subscripts C and D refer to 
the continuous liquid phase and the dis 
continuous liquid phase, respectively 
The experimental determination ot 
individual film resistances is difficult in 
a normal liquid-liquid extraction system 
where three components are involved 
(two immiscible liquids and the diffus 
ing solute). Brinsmade and Bliss (3) 
were able to separate the over-all resis- 
tance into contributions due to each film 
but, as they point out, the method is 
satisfactory only when certain restric 
tions are placed upon the extraction 
system. Colburn and Welsh (4) avoided 
the problem of measured 
over-all resistances by an ingemious 
method in which no solute is employed, 
but two partially miscible liquids are 
passed countercurrent to each other 
through the extraction column. If the 
mutual solubilities are small, the concen 
tration of the diffusing component in 
one phase will be nearly 100% in the 
other phase. This means that the con 
centration of the diffusing component in 
the exit stream will be a measure of the 
resistance to diffusion in that phase and 
that the resistance to diffusion in the 
other phase will be essentially zero, be- 


resoly ing 


cause its concentration is nearly 100%. 
Thus, from the measurement of the con- 
centration of the diffusing component in 
each exit stream, 
H.T.U’. values can be evaluated for each 
film 


resistances and 


The purpose of this investigation was 
the determination of H.71’. values for 
individual films for the two systems iso 
butyraldehyde-water and 3-pentanol 
water by the method of Colburn and 
Welsh. Isobutyraldehyde and 3-pen 


tanol have considerably different physi- 
cal properties and were chosen in order 
that the H.T.l 


data would reflect the 
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— OR S-PENTANOL PHASE 


Fig. 1. Flow Diagram for Study of Mass-Transfer Resistances in Liquid-Liquid 
Extraction. 


tiect of variations in properties of the 
iffusing and solvent streams. 


Method of Approach 


The individual film H.7.U. values 
ere computed from the measured con- 
ntrations of the diffusing component 
each phase by using the defining 
ujuation (5) for the number of trans 
units ; 


er namely, 


dy(l—yw)r 


v) 


In this investigation the concentration 
{ diffusing component never attained 
alues of more than a per cent. 
such circumstances, both the 
tual concentration, y, in the main body 
the liquid, and the concentration y,, 
wresponding to equilibrium between 
two phases, will be small. There 
the mean value vy, y and y,. 
will also be small, and (1 — vy), will not 
differ significantly (1— y). 
Hence Equation (2) reduces to the fol 


tew 
neler 


we, ot 


trom 


lowing form 


turther 
because the 
that is, the 


simplification can be made 
concentrations are small; 
logarithmic mean driving 
force can be used. This combined with 
the fact that the entering streams were 
pure components (y, 0) leads to the 
equation 


(4) 


the concentration of the 

diffusing component leaving the column, 

Finally, if the height of the column is Z, 
Z 

H.T.U, = - 

In 


here Ve Is 


By application of Equation (5) to 
both phases, the data obtained in any 


TABLE 1 


Mutua! Solabilities of 


Solubility 

hyde 

Temperatare 


solution 


water 
butyraldehyde in 


one test permit the evaluation of the 
Isobutyraldehyde, Water 
ef imobutyralde Solubility of water in iso 


wt. butyraldehyvde, t % 
water in mobutyraldehyde 


solution 


wo 
aqueous 


Mutual Selubilities of 3 Pentanol, Water 
Solubility of S-pentanel in Solubility of water in 3-pen 
Temperature water wt & S-pentanol tanol, wt % water in 
nh aqueous solution pentane! solution 


945 
9.85 
47 10.10 
45 


H.T1L. tor each liquid film. For ex- 
ample, if the two liquids fed to the 
tower are 3-pentanol and water, meas- 
urement of the concentration of water 
in the exit 3-pentanol stream and 3-pen- 
tanol m the water phase is sufficient to 
evaluate the H.T.U’. for water diffusing 
through the 3-pentanol film and the 
H.T.’. for 3-pentanol diffusing through 
the water film. 


Apparatus and Materials 


A schematic flow diagram of the ap- 
paratus as a whole is shown in Figure 1. 
Liquid flow rates were measured with 
glass capillary flow meters before enter- 
ing the extraction column. The water 
rate was maintained constant by apply- 
ing a constant air pressure to the stor- 
age vessel as indicated in Figure 1. The 
isobutyraldehyde or 3-pentanol was 
pumped from a storage vessel at atmos- 
pheric pressure through the flow meter 
and into the column. The extraction 
column itself was made of sections of 
standard, 2-in. 1.D. pyrex glass tubing 
with flanged ends so that its height 
could be varied. The top and bottom of 
the column were equipped with stainless 
steel headers which contained the inlet 
and outlet pipes for the liquid streams. 

The lighter liquid, either isobutyralde- 
hyde or 3-pentanol, was introduced at 
the bottom of the column and water at 
the top. A nozzle, consisting of a hemi- 
spherical cap containing 12 holes, 0.043 
in. in diameter, was attached to the inlet 
pipe either at the top or bottom of the 
column in order to make of the 
phases discontinuous. 


one 


It was necessary to determine a num- 
ber of the physical properties of the 
isobutyraldehyde and 3-pentanol used in 
the test runs. These data we'l as 
other characteristics of the liquids are 
as follows: 


as 


lsobutyraldechyde. Technical grade 
isobutyraldehyde from the Du Pont Co. 
was used as a base stock, and a fraction 
boiling between 63.5 and 64.5° C. 
separated for the extraction runs. The 
measured density and refractive index 
of this material at 20° C. were 0.7934 
and 1.3730, respectively. Values re- 
ported in the literature (6) are 0.7938 
and 1.3730 for pure isobutyraldehyde. 
Distillation of aqueous mixtures gave an 
azeotrope boiling at 59.3° C. and con- 
taining 4.82 g. of aldehyde /100 g. of 
water. The mutual solubilities of this 
fraction and water are reported in Table 
1. The measured viscosity of the frac- 
tion was 0.632 cp. at 20°C. and 0.563 
at 


?-Pentanol. Technical grade 3-pen- 
tanol from the Sharples Solvents Corp. 
was distilled, and a cut boiling between 
113.5 and 115.5° C. used for the extrac- 
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tion tests. Mutual solubilities with water 
are shown in Table 1. Other measured 
properties are 


Density (20°C.) ..... 0.8202 
Refractive index (30° C.) 1.4041 
Viscosity at 20° C., ep 472 
Viscosity at 30°C. cp 3.09 


Viscosities reported by Leaf (8) for 
pure 3-pentanol are 4.84 at 20° C. and 
3.09 at 


Water. Ordinary tap water was used 
without further treatment. 


Scope of Investigation 


Each of the two systems was studied 
with the column operated in three ways: 


(1) with no packing, i.e. as a spray 
column, (2) packed with 14-in. Raschig 
rings, and (3) packed with -in. 
Raschig rings. For both systems, data 
were obtained with each liquid as the 
discontinuous phase. Ranges of flow 
rates imvestigated were approximately 
650 to 2400 Ib./(hr.) (sq.ft. of total 
cross-sectional area) for the continuous 
phase and 300 to 2400 Ib./(hr.) (sq.ft. 
tor the discontinuous phase. 

rhe effective height of the column 
during the investigation of the system 
isobutyraldehyde-water was 4.2 ft. The 
height was so chosen that the concentra 
tions of the exit streams were not close 
to their saturation values, ie., the solu- 
bilities reported in Table 1. This pre 
caution increased the accuracy with 
which the driving force, y, — y. could 
be evaluated. To prevent a close ap- 
proach to saturation, the effective height 
had to be reduced to 2.2 ft. for the study 
of the 3-pentanol-water system. 


Method of Analysis 


Determination of lsobutyraldehyde in 
Aqueous Solutions. The reaction of iso 
butyraldehyde with hydroxylamine hy 
drochloride was utilized as a volumetric 
method (1) for analyzing the 


phase leaving the column 


water 
Titration of 
the acidity of the reaction solution with 
standard alkali, using methyl orange as 
in indicator, gave a measure of the iso 
butyraldehye content 


Determination of Water in Isobutyr 


aldehyde Solutions. This analysis was 
abandoned after a study of several 
schemes. The hydroxylamine hydro- 


chloride method, based -upon determina- 
tion of the aldehyde content, was inac 
curate, because the small water content 
was dependent upon the difference be- 
tween two large aldehyde quantities 
Schemes dependent upon index of re- 
traction or density measurements were 
of little value because the properties of 
the isobutyraldehyde solution varied 


rapidly with time, presumably due to 
oxidation and polymerization. 
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Fig. 2. Water Emerging 
persing Nozzle Into 3-Pentanol 


from Dis- 


The inability to determine small quan 
tities of water in isobutyraldehyde pre- 
vented the evaluation of the H.7.U. for 
the isobutyraldehyde film for this svs- 
tem. 


3-Pentanol in 
Aqueous Solutions and Water in 3-Pen- 
tanol Solutions. The range of refractive 
index at 30° ¢ trom pure water 
(1.3319) to 3-pentanol (1.4041) is suffi- 


Determination of 


TABLE 38 


Syetem 


Centinevous Phase 


Packing in 
1 
No Loe Lo/ Le 
Is ea 1000 1.55 
19 1636 254 
oa 23 3.70 
21 1000 1.045 
1486 1.705 
rane 1.469 
late 1646 1.16 
24 1000 0.708 
2010 late 
1000 9497 
o.718 
“9 1000 1.045 
rl) O50 1636 1.715 
71 956 2380 2.50 
72 65" Gas 1.075 
73 64" 1000 1.57 
v4 638 1636 2.57 
75 ase 2380 3.74 
76 ove eas 1.075 
77 638 1636 2.57 
7s 638 2380 3.74 
7% 1385 0.495 
ao 1385 1636 1.18 
SI 1385 2130 1.53 
#2 2010 685 


Inobutyraldehyde Water 


TABLE 2 FLOODING RATES FOR THE 
SYSTEM ISOBUTYRALDEHYDE WATER 


Continuous Phase — Water 
Packing— %-in. Raxchig Rings 


Isobutyralidehyde 
Water Rate Rate 


cient to analyze accurately mixtures of 
the two components. This method was 
used to determine the 3-pentanol content 
of the aqueous phase leaving the extrac 
tion column and the water content of 
the 3-pentanol phase leaving the column 


Procedure and Performance 


The procedure for making a run, 
was as follows: 


When the heavier liquid (water) was 
made the continuous phase, it was imtro- 
duced into the top of the column until the 
feed tube at the top of the column was im- 
mersed. At this stage, isobutyraldehyde was 
introduced through the nozzle at the bottom, 
This lighter liquid rose up in the form of 
globules and began to form a layer at the 
top. The interface between the lighter phase 
and the heavier phase at the top of the col- 
umn was worked up or down as necessary 
by regulating the valve in the water stream 
leaving the column. The position of the in- 
terface was maintained at about 1 in. above 
the point of introduction of the heavier 
liquid into the column. When the lighte 
liquid was the continuous phase, the sam 
valve was used to keep the interface a 
about 1 in. below the introduction of p 
lighter liquid at the bottom. Experience in 
dicated that steady-state conditions werd 
reached in a period which was equivalent te 
about four times the holdup of the column 
For runs at medium flow rates the timed 
required to reach equilibrium was aboug 


Isobutyraldehyde 
Kaschig Rings 


7 
Xe x ATU 
25.0 7.14 5.93 
7.14 5.76 256 
25.0 7.14 5 2.65 
24.0 7.27 5o4 2.47 
24.0 7.27 5.87 2.55 
240 7.27 5.78 2.65 
240 7.27 5.98 
240 727 606 234 
24.0 7.27 6.19 2.20 
23.5 7.32 6.18 2.37 
23.5 7.32 6.30 214 
22.5 Tat 6.36 2.20 
22.0 7.52 6.23 2.39 
220 7.52 6.15 2.47 
22.0 7.52 5.91 2.68 
24.0 727 6.15 2.27 
23.0 7.38 6.06 2.45 
230 7.38 2.57 
23.0 7.38 5.78 2.75 
260 2.26 
26.0 7.08 5.72 2.55 
26.0 7.08 565 204 
26.0 7.08 6.02 2.21 
26.0 7.08 2.36 
260 7.08 5.78 2.58 
27.0 700 603 208 


i 


| 
| 
i 
‘ 


Fig. 3. 3-Pentanol Separating from 
Water Phase at Top of Column 


minutes. Top and bettom tempera 
the column were then noted and 
of beth exit streams taken for 


In the case of the packed column at low 
Fates, the discontinuous phase appeared to 
emerge im the form of almost spherical 
et hobules \t higher rates it assumed the 
form of thin streams. Figure 2 shows a 
photograph of water emerging from the dis- 
nozzle at low flow rates into the 
rontinuewus phase of 3-pentanol. Figure 3 
shows the separation of phases for the svs 
tem J-pentanol- water, the dispersed globules 
et S-pentanol rising and separating into the 
S-pentanol phase at the top of the column 


persing 


Investigations were normally carried 
mut at much the 


However 


rates below flooding 


ilues for the column 


some 


oxlng data were measured for 


uschig rings when water was the con- 
mucus phase aml isobutvraldehyde the 
This 


ph ise 


Table 2 


intormation 


show nm 


TAMLE EQUATIONS FOR 


Pentans 


HOTU.) OF 


TABLE 4 


System 


}-Pentanol Water 


Continuous Phase — Water 


Packing— in 


System 


Raschig Rings 


eo 
to 


Perris 


oe 


= 


10.08 


3 Pentanol Water 


Continueus Phase—3 Pentanol 


Packing-—\ in 


awn 


wen 


Results 


The observed exit stream concentra- 
tions and H.7.l’. values computed ac- 
cording to Equation (5) are shown for 
a few of the runs in Tables 3 and 4. 
Complete experimental data are on file 
with the American Documentation In 
stitute. For most of the runs the col- 
umn height was sufficient to give from 
one to two transter units 


Phase 
the dis- 


of Discontinuous 
When the H.T.l for 
continuous phase were plotted versus the 
ratio of the for the discon- 
tinuous and continuous phases, Lp/Le, 
Such plots 
tor 
for 


values 


flow rates 
straight lines were obtained 
and 6 
higure 


shown in Figures 4, 5 
There is 


are 


both no 


CONTINUOUS PHASE 


Columr 


Operation Equation 


4 


Raschig 
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Rasechig Rings 


discontinuous 
to deter- 
content of 


the 
imability 


isobutyraldehyde as 
the 
the 


phase because of 
mine accurately 
this phase 
The outstanding feature of 

charts is the small variation of 
H.T.U’. with the ratio of the flow rates. 
An examination of the data in Tables 3 
and 4 indicates that the variation with 
individual flow rate 
values of the other flow rate) is 
small. Colburn and Welsh (4) in their 
study of the 
also obtained nearly constant values for 
the H.T.U. of the discontinuous phase. 
It would appear that the flow rates of 
the two phases have little effect on tur- 
bulence conditions the 
rate of diffusion within the globules of 


water 


these 
the 


each (at constant 


also 


systems isobutanol-water 


and hence, on 
the discontinuous phase 

It is interesting to note that 
the difference in viscosities and calcu- 
lated diffusivities between water and 
3-pentanol (Table 7), the H.T 
values shown in Figures 5 and 6 are 


lespite 


about the same no matter which liquid 
the dif 
not in 
agreement with the concept that the con 


is the discontinuous phase. Ii 


fusivities are correct, this is 


trolling factor in determining the rate 
of diffusion within the globules of the 
discontinuous phase is molecular dif 
fusion, for then the H.7.U. should be 
inversely proportional to the diffusivity 
Furthermore, the H.7.U’. for 
aldehyde diffusing into water (Fig. 4) 
is about three times 
tor 
yet, the calculated diffusivity of 
tyraldehyde into water is larger 


isobutvr- 


those 
and 
isobu- 
than 


as large as 


the 3-pentanol-water system, 


April, 1950 


Expt 
as | ’ No Le Lo le Tm (AT 
176 2130 530 0.249 27.0 3.35 995 ) 1.97 0.855 
177 2130 150 0.165 270 2.65 995 2.91 
179 2130 0.375 30.0 ‘4 1.13 0.827 
é 4 1636 350 27.5 2.29 0.778 
ial 1626 530 0.324 20.3 149 0.833 
Fs 1636 697 0.427 26.5 121 0847 
13 1636 798 0.488 30.3 1.01 0.833 
145 29485 530 0.222 26.0 5.06 20 240 0.833 
147 23485 798 6.335 26.0 5.06 141 0.739 
Ina 2630 tho 9.133 26.0 5 06 9 9.20 1.35 
2680 530 0201 20.8 476 i 10.08 9.40 2.04 0.822 
216 607 438 0.63 28.8 10.01 
217 697 622 0.75 28.0 10.0 is 
219 530 283 0.535 29.0 10.05 49 
220 1183 283 0.24 290 10.05 aa 
221 11488 45" 2a5 10.02 
222 410 0.517 285 10.02 2 
223 1610 243 0.176 29.0 10.05 
224 530 610 1.15 290 10.05 61 
247 697 1628 2.85 25.4 9.20 0.483 
697 1085 25.5 70 1.08 0.55 
oe 240 697 1266 141 255 9.88 60 1.03 1.07 
250 1428 1.28 25.5 20 1.07 124 
hirty 25) 1628 2.01 25.5 9.88 70 1.07 1.03 
ures 
a 
Continucus wows — 
W ater Spray HIV ( ry 
: 
i 
Reschig Rings ( 
ia Ring 2.2 
‘sin, Raschig Rings 1.95 ( 
Spray je = ( ; 
Raschig Rings O51 ( i 
¢ 
‘ Raschig Rings 0.54 ( ; 
! ‘ 
— Wats Spray 2.10 
Reschige Rings = 1.9% ( j 


| SYSTEM) 
ISOBUT YRALDEHYDE —WATER 


CONTINUOUS PHASE — ISOBUTYRALDEHYDE 
+— DISCONTINUOUS PHASE—WATER 


CONTINUOUS PHASE -— WATER 
DISCONTINUOUS PHASE -3-PENTANOL 


system 
WATER-3-PENTANOL 


© SPRAY COLUMN 
© 3/8" RASCHIG RINGS 
4 1/4" RASCHIG RINGS 


i i 


06 


L6 2.4 40 


Le RATE OF DISCONTINUOUS PH 
L_RATE OF CONTINUOUS PHASE 


Fig. 4. 


that of 3-pentanol into water (Table 7). 
It may be that the explanation for this 
behavior lies in the values of the calcu- 
lated diffusivities. In the absence of 
experimental data these‘ were computed 
from Arnold's equation (2) and Wilke’s 
correlation (72) as described in the 
next section. 


H.T.U. of Continuous Phase. Flow 
rates of both the continuous and discon- 
tinuous phases affected the H.7T.U. of 
the phase. However, the 
results could be correlated by plotting 


continuous 


the H.T.L’. versus the ratio of the flow 
rates as shown in Figures 7, 8, and 9. 
The straight lines were located from 
the data according to the method of 
least squares, with no attempt made to 
obtain parallel lines for different types 
of operation. While the H.T.U. values 
for the column packed with %-in 
Raschig rings are the lowest, as would 
be expected, the decrease due to the use 
of packing is not large. Values for 
spray operation are about 25% larger 
than those for the '%4-in. packing for 
both systems. In the study of the iso- 


| 
SYSTEM 
WATER —3-PENTANOL 


CONT. PHASE -3-PENTANOL 
DISCONT. PHASE — WATER 


V4" RASCHIG RINGS 
@ sve" RASCHIG RINGS 
BRAY COLUMN 


02 04 06 © 
LeRATE OF DISCONTINUOUS PHASE 
LERATE OF CONTINUOUS PHASE 


Fig. 5. 


butyraldehyde-water system with wate 
as the continuous phase (Fig. 7) som 
data were obtained with a different si 
1) than that (no. 2) use 
for all the other tests. Nozzle number 
contained 12 holes, 0.03 in. in diamete 


nozzle (no 


Experimental runs were made with noz 
zle number 1 only for the \4-in. ring 
Results in Figure 7 indicate that vary 
ing the size of the holes in the nozz 
from 0.03 to 0.043 in. had no appreciab 
effect upon the (H.7.U.) values 
ever, this size range is not large, and 


How 


ISOBUTYRALDEHYDE WATER 
CONTINUOUS PHASE — WATER 
PHASE 


SYSTEM 


© RASCHG RINGS 

WOTZLE WO. 
mines 
WOTTLE 


RASCHIG 


COLUMN 


040 1.0 20 
Lp-RATE OF DISCONT. PHASE 
leRATE OF CONT. PHASE 


Fig. 6. 
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S/O" RASCHIG RIN 


SYSTEM | 


WAT ER—3-PENTANOL 
4 


CONT. PHASE— WATER 
OSC ONT. PHASE — 5- PENTANOL 


SPRAY COLUMN 


SYSTEM 
WATER—— 3-PENTANOL 


| 


‘cont. PHASE 3-PENTANOL 
OISCONT. PHASE — WATER 


| 


0.1 0.20 0.4 


Fig. 8. 


idler variation might produce signifi 
nt etiects 


Empirical equations corresponding to 
straight lines shown in Figures 7, 
und 


9 are given in Table 5. 
Hiunter and Nash (7) predicted that 
© mass-transter coefhicient for the con 


mous phase would be a tunction ot 


¢ Reynolds number and Schmidt num 


r for that phase. Brinsmade and 
(3) took imto consideration the 
ssiulity of the Reynolds number of 


chseontinuous phase affecting the re 


It: their equation in terms of the 
mht of a transter umt ts 
‘ al Ree Rep) ) 
D 
(6) 


Since the Reynolds number is equal 
to dL Equation (6) can be written 
we 
(H.T.U.), a( ) ( : ) ( - ) 
Me 


By noting that the length factor d in 
Revnolds the for 


both phases and then comparing Equa 


the number ts 


sate 


tion (7) with the correlations im Table 
5, it ts apparent that ¢ wn With this 
simplification Equation (7) may be 


written 


06 


Lp- RATE OF DISCONT. PHASE — 
te =RATE OF CONT. PHASE 


020 


040 


Lg RATE OF DISCONT. PHASE 


and similarly, Equation (6) becomes, 


= 


lf the empirical expressions (8) and 
(9), based upon dimensional analysis 
are satisiactory for correlating the 
H.T.U’. of the continuous phase, the 
exponent # should be independent of the 
physical properties of the system; Le., 
should not vary 


While the 


cates that # varies only 


from system to system 
Table 5 indi 
to 
0.98 depending upon which hquid is the 


mntormation m 
from 
continuous phase, within the pentanol- 
water system, it also indicates that there 
0.54 to 0.98, 
isobutvraldehyde- 


is a considerable variation 
in comparing the 


water and 3-pentanol-water systems 


The only other data available are those 


of Colburn or Welsh (4) 


isobutanol-water 


for the system 
Their equations, simi 


lar to those in Table 5, showed » equal 
to 0.75 irrespective of which liquid was 
the continuous phase. It may be that 
the differences in m are caused by varia 
tions in the effective interfacial area 
from one system to another Any 


changes im interfacial area would affect 
the 
inversely proportional to each other 

That the H.T.U. of the 
phase is dependent upon the properties 
of 


since the two quantities are 
continuous 


trom the 
following data taken from Figures 7, 
and 9% at 


the system is readily seen 


Le RATE OF CONT. 


PHASE 
Fig. 9. 


TABLE 6 
Continuous 
System Phase (%-in. rings) 
Isobutyraldehyde Water 2.3 ft 
water 
} Pentanol- water Water O5 ft 
}-Pentanol water 3 Pentanol 19 ft 


In attempting to reconcile these dit 
ferences in H.T.U’. values by variation 
in the Schmidt group according to 
Equation (9), the problem of evaluating 
the diffusivities presents a serious diffi 
culty. Experimental data for the dit 
fusivity of some alcohols into water are 
available and have been used by Arnold 
(2) to evaluate the so-called abnormal- 
itv factors in his equation for calculat 
ing diffusivities. Arnold's 
should give good results for evaluating 


equation 


the diffusivity of 3-pentanol and iso 
butanol into water and was used for this 


purpose It 1s 


dD 
(10) 


where the subscripts a and 6 refer to 
the diffusing component and the solvent, 
respectively. 
tactor 


A represents the abnorm 
ality 

In the absence of any experimental in 
formation for the diffusivity of alde- 
hydes into water, D for isobutvraldehyde 
into water was evaluated by the method 
suggested by Wilke (72) which is based 
upon the molal volume of the solute and 
the Stokes-Einstein equation 


April, 1950 
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z 
10 0.10 1.0 20 4.0 
(9) 
a 
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Such severe assumptions should not 
be required for obtaining the diffusivi- 
ties of water into the alcohols, since 
Randall, Longtin, and Weber (9) 
measured the diffusivity of n-butanol 
into water at 30°C. Thus the corre- 
sponding values for isobutanol and 
3-pentanol into water should be obtain- 
able with reasonable accuracy by apply- 
ing the Stokes-Einstein equation in the 
following way: 


( Dy _ { Dp 


Dy ) 
T /Jisobutanol 


(11) 


3-PENTANOL-WATER 
4 SPRAY COLUMN 
4 3/8" RINGS 
1/4" RINGS 


ISOBUTRALDEHYDE — WATER 
© SPRAY COLUMN 
© 3/8" RINGS 
1/4" RINGS 


However, this approach led to diffusivi- 
ties which were unreasonably large, 
about 50 « 10-5 cm./sec. Hence, it was 
necessary again to use the correlation of 


Wilke for estimating D values for the 
alcohols diffusing into water. 
Diffusivities so computed for all the 
systems along with the viscosities and 
Schmidt group (pe/pel)) values are 
given in Table 7. If Equation (9%) is 
valid, a plot of (H.T.U.)¢( Rep)" 
(Ree)—" versus should give 
a straight line on logarithmic paper. 


(SOBUTANOL WATER 


@ DATA OF COLBURN 
AND WELSH 


Fo 


Also the slope of the line must be posi- 
tive since the exponent p must be posi- 
tive to permit a decrease in (H.T.U.)¢ 
with an increase in D. Reference to the 
data in Table 7 shows this will not be 
the case 


Fig. 10. Effect of Physical Properties on (HTU). 


For example, for the 3-pen 


tanol-water system (System B, pentanol viscosity. This idea was tested by viscosity ratio pe/pp. While the results 


diffusing into water) (p¢/pelD) is about 
1000, while for isobutyraldehyde dif- 
fusing into water (System 4) the value 
is 760-850, depending upon the temper- 


plotting 


La \* 


which is equal to B the coefficient in the 


(Fig. 10) do not show an adequate cor- 
relation, this approach is more satis- 
factory than Equation (9), based upon 
inclusion of the Schmidt group. A bet 
ter analysis of the importance of the 


ature. This decrease in Schmidt num- 


equations shown in Table 5, versus the interfacial area in affecting H.T7.U. 


ber should be accompanied by a decrease 
in (H.T.U.\¢, but instead the data in 
Table 7 shows that (H.T.U.)¢( Rep)" 
(Ree)~" increases from about 0.20 to 
3. Information in 


TABLE 7 VARIATION OF (2..7.U.\c¢ WITH PHYSICAL PROPERTIES 
Mean 
Temper 

ature 

of Runs ac px 
Column —* sec ” 


Table 6 indicates the 
same lack of correlation: namely, that 
(H.T.U.)e@ at a given ratio of flow 
rates is isobutyraldehyde 
diffusing into water than for 3-pentanol 
diffusing into water, although (pe/pel) 
is smaller for the aldehyde system. 
While it is possible that the failure of 
Equation (9) is due to inaccurate dif- 
fusivities, a more important factor may 
be the variations in interfacial area be- 
tween the several chemical systems. The 
evidence for this is that a more satis- 
factory interpretation of the data, than 
Equation (9) permits, can be obtained 
by omitting the effect of the diffusivi- 
ties. Thus the interfacial area would 
not be expected to depend upon the dif- 
fusivity but would be influenced by the 


Nature 
.)Reo)* 
(Rec) * oD 

larger for 4. System: Isobutyraldehyde Water with Water as the Continuous Phase 

262 

26.1 

23.7 


0.870 1 
0.871 1. 
0.921 


760 
760 
a50 


Colamn 
Raschig Kings 
Raschig Rings.. 


15 3 
15 8 1 
6 
B. System: 5.Pentanol Water with Water as the Continuous Phase 
one 


0.968 


Column 26.5 
Raschig Rings 242 
Raschig Rings 27.5 


6.20 
0.16 
0.16 


1000 
940 
eno 

C. System: 3-Pentanocl Water with Pentanecl the Continsous Phase 

Colama ...... 

Raschig Rings 

Raschig Rings 


26.9 8.1 
303 2.9 
32 


27.6 


15 0.85 63 
64 
O87 54 


3320 
3040 
8720 


D. System: Isobutane! Water with Water as the Continuous Phase (4) 


Packed Column sco 0904 0.75 0.37 960 


BE. System: lsobutancl Water with lsobutancl as the Continuous Phase 


Packed Column 252 3.30 165 0.75 54 3920 
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. 
02 04 0.7 10 2.0 4.0 80 
a 
ae 
1.49 
169 
1.65 
Spray 0.29 
6.30 
Spray 
Sin 3.72 
3.87 
0.266 
3.71 
4 


values might be obtained if data were 
available to permit other 
pertinent properties, such as the surface 
tension, m the abscissa of Figure lO 


inclusion of 


Results of this investigation indicate 
that a more accurate knowledge of liquid 
diffusivities and especially a means of 
ck termining itmtertacial areas are neces 
sary in order to determine how physical 
affect 


extraction processes 


properties Miass-transter rates m 


Notation 


almormality factors of dif 


fusing component and 


solvent, respectively, for 
use in Arnold's diffusivity 


equation, dimensionless 


diffusivity of the diffusing 


component, sq.cm., / sec 


height of a transfer unit, ft 

Subscript w designates 
water phase and p the 3 
pentanol Thus, 


refers to the 


phase 


height of a transfer unit 
tor a substance diffusing 
into the water phase. Sub 
scripts C and J) designate 
continuous and discontin 


uous phases, respectively 


mass velocity, Ib 


( hr.) (sq.ft. of superficial 


cross-sectional area) 
molecular weight 


slope of equilibrium curve 
Le, a curve of the concen 
tration of a solute in one 
liquid vs. its correspond 
ing equilibrium concen 
tration in a second liquid! 


not miscible with the first 


exponents on Reynolds num 


ber, dimensionless 


Reynolds number d/l ch 


menstonless d the 
length dimension 


mean temperature im col 


unin { 


molecular volume at normal 


bong port, ce./g. mole 


concentration of diffusing 


component mm solvent, wt 


water 


is used for wt. & 
iobutvraldehyde 
or S-pentanol, 
wobutvraldehvde or 3 


ms wt, 


pentanol water 


concentration of diffusing 
solvent 


vy, ts the solubilitw of dif 


component in 


weight traction 


fusing component in 


ent. y, is the mean of 5 
and y, 


Z = effective height of extrac- 
tion column, it. 


constant for a particular 
extraction column and 


packing 
constant for a particular 
extraction column, pack- 
ing and liquid-liquid sys- 
tem 

p = density, g./cc. 

viscosity, ep 

Schmidt group for contunu- 

ous phase, dimensionless 


He / pel 


SUBSCRIPTS 


inlet and outlet conditions, 


respectively 


and discontinu- 
ous phases, respectively 


continuous 
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Discussion 


Theodore Baba ( Kellex ( orp 
York, N \ ’ 
the 
were the same for 
packed towers. Is that so and can 
offer an explanation for it? 

J. M. Smith: We found 
did net vary 
type of operation ot the tower for the 


New 
I get the impression that 
which found 


values vou 


spray towers as tor 


vou 


that the 
values with the 
discontinuous phase. However, for the 
continuots phase, there was an increase 


H.7 


for the spray column in comparison with 


in the values of roughly 25¢ 


‘yn, ring packing 
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Theodore Baba: Was any attempt 
made to determine flooding velocities 
and to compare them with Wilke’s cor- 
relation which was presented at the re- 
cent California meeting ? 

J. M. Smith: A few flooding velocity 
measurements were made, but insuffi- 
cient data were obtained to attempt a 
correlation with physical properties 

Leo Garvin (Oklahoma A & M Col- 
lege, Stillwater, Okla.): Did you find 
any difference in the results of the cal- 
culations for the diffusivity by the 
method of Arnold and the method of 
Wilke. 

J. M. Smith: The Arnold method 
involves two abnormality factors which 
generally must be estimated. Hence, it 
is difficult to make an exact comparison 
of the two equations. For 
where the abnormality factors 
known the two equations agree. 

Anonymous: Alluding to Dr 
Spaght’s “mental block” | 
perhaps we have a “mental 
mass-transfer here, 


Systems 
were 


wonder if 
block” in 

that is, 
basing our entire analysis on the con 


pre CESSES 


cepts of diffusivity or diffusion through 
a hypothetical film 
take an entirely new look at the process 
If diffusivity is an important contribut 
ing iactor, then the efficiency 
ferring a 


perhaps we need to 


in trans- 
multicomponent mixture 
than in a 


because the 


should be a great deal less 
binary that is 


molecules interfere with one another in 


mixture, 


a diffusional process but experimentally 
that doesn't You 
get just about as good an efficiency with 


seem to be the case 


ten components as you get with two 

J. M. Smith: Considerable progress 
might be made by leaving the classical 
approach and starting out with a new 
viewport 

Rex E. Leuze (Oak Ridge National 
Laboratory, Oak Ridge, Tenn.) 
have any information on the change of 
H.7.U. with total throughput at a con 
stant ratw of the 
continuous phases 


J. M. Smith: 


constant 


Do you 


continuous and dis 
We obtained data at 
flow rate for 
varying values of the other flew. As the 
flow rate of the dimensionless phase in- 
of the continuous 
phase decreased; as the rate of the con- 
tinuous phase H.TA 

value increased. 

G. T. Skaperdas (The M. W. Kel- 
loge Co., New York, N. Y.): Can vou 
tell roughly where your flow rates were 
with flooding the 
Were they down about one-tenth of the 
flooding capacity or up to 80 per cent¢ 

J. M. Smith: The column was 
operated from 30% to 70% of flooding 
flow 


values of one 


creased, the 


increased, the 


respect to tower? 


rates 
Lleventh Regional 
Okla.) 


(Presented at 
Meeting, Tulsa 
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RECENT DEVELOPMENTS IN WHISKEY 
FILTRATION 


DONALD M. HARMER, PAUL J. KOLACHOV, LeROY A. SMITH, and H. FREDERICK WILLKIE 


Joseph E. Seagram and Sons, Inc., Louisville, Kentucky 


Many new, improved filters are available now to the beverage industry. 
Previous work in selecting the best filter for the job was limited to such 
factors as costs, flow rate, throughput, floor space, and ease of operation. 
Relative clarity of the filtrates was determined by arbitrary methods 
of inspection. 


Recent development work has takea a different approach to the problem. 
Laboratory studies preselect the most desirable filter media; plant trials 
confirm the results and establish optimum operating conditions. Clarity 
results are interpreted in the laboratory by use of a photonephelometer. 


Filtration of whiskey is accomplished in two steps, namely, the removal 
of barrel char or primary filtration and the “polishing” or secondary 
filtration of the finished blend. 


A horizontal-plate filter replaces a vertical-screen filter and a pulp filter 
in series. Cost of primary filtration is reduced 70%. Removal of barrel 
char is consistently better. Flow rates increase 20%; total gallons fil- 
tered, between cleaning cycles, is three times greater. 


The superiority of the sealed-disc filter for polishing filtration of whiskey 
is clearly demonstrated. Over-all operating costs are lower than the 
stone or the spool filter. Product clarity is improved. 


ITERATURE references to the 


subject of clarification of whiskey 


(Fig. 1). After tax payment, barrels of 
matured straight whiskeys and spirits 
and other beverage products are scarce 
and a systematic study has been reported 
in only a few instances. In 1942, 
Schmitt, Kolachov and Willkie (4) 
published data comparing various equip- 
ment then used for whiskey filtration; 
conclusions were made primarily on the 


Om TON 


cap PLATE 


basis of operating cost 

The following studies establish oper 
ating data on improved filters recently 
introduced for industrial use. An at 
tempt is made to evaluate filtrate clarity 
through the use of a photonephelometer. 
This the visual 
method of inspection for experimental 
work by establishing a relative index for 
clarity which can be duplicated. 


replaces traditional 


Blending Process 
The process used for blending whis- PREMAAY FLTRATION 


keys is illustrated by the flow diagram 
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are emptied into conventional dump 
troughs, a 25-mesh, stainless steel screen 
the larger 
which come off the barrel 
ing char is removed by the 
filter 
gilass-lined processing tanks 


At this point 


removes particles of char 
The remain 
primary 
and the whiskey is pumped to 
the other components 
are added and agitated to produce the 
finished blend. The blending of the var 
ious whiskeys often causes a slight pre 
cipitation or haze in the product. Baker 
and Barkenbus (1) “haze 
cloud” of insoluble fatlike material that 
appears in the whiskey distillate when 
the concentration ts 
This haze cloud 
straight whiskevs, 


describe a 


alcohol reduced 
common to 
partially 

conducting the primary 
low (0°. 


However, the cost of this pro 


most 
might be 
eliminated by 
filtration at 
cedure 


temperatures 


and, for effective 
the finished 
blend is pumped through sec 


is excessive 
removal of residual haze 


whiskey 


TAL 
PLATE FATER 


Fig. 1. Blending Process, From Barrel to Bottle. 
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Fig. 2. Sparkler Filter, Exterior View. 


ondary titers and then to glass-lined 
bottling tanks. Here a rectifying tax is 
pawl aml the whiskey is ready for bot- 
thaog 

Final filtration of the product occurs 
on the bottling line immediately before 
\ filter in 
this location serves as a safety factor in 


the bottle-filling equipment 


preventing contammation of the finished 
When the whiskey 


permitted to stand, even for a period of 


package blend is 
tend to 
ettle out in storage tank and pipe lines ; 
thus 
and mist be 


several hours, dissolved solids 


the scale formed, is not readily 


removed 


Purpose of Study 


Previous filtration equipment required 


extetisive mamtenance of replacement 


unl operating costs were excessive 


Newly developed filters showed consid 
erable promise of simplifying the opera 


tho Furthermore, occasional clarity 


rejections on the botthng lines stressed 


the need for a system to assure a 


bright, lint-iree” product 


Primary Filtration Equipment 


The larger preces of wood char are 


normally removed from the harrel 


Whiskey by a 2J8-gage, OO perforated 


stainless steel (625 


O20 om 


holes 
W hiskey 
gravity to a constant-level dump tank 


screen 


chameter } flows by 


Vertical Screen and Pulp Filters. To 


remove any remaming barrel char the 


whiskey is pumped from the dump tank 


through a vertical-sereen type filter and 
then through a pulp-pad filter. The first 
filter tive envelope-shaped 
Monel screens (30% in. by 23% in., 
28-gage wire cloth, 250 holes/sq.in.). 
The second filter contains twelve hori 
2 in. thick) 
made of digested alpha-cellulose pulp 
\ total filtering area of approximately 
120 sq.ft. is available 


consists ot 


zontal pads (23 in. diameter 


Horizontal Plate Filter. 
unit (Fig. 2) installed in 
parallel with existing equipment. This 
horizontal-plate filter, constructed of 


M4 stainless steel, is made by the 


The experi 


mental was 


type 


Fig. 3. Plate Assembly, Sparkler Filter 


Sparkler Manufacturing Co. Twelve 
33-in. diameter plates, 2 in. deep are 
assembled as a cartridge outside the 
filter body (Fig. 3). Each plate con- 
tains a perforated screen which sup- 
ports the filter paper. A rayon-rein 
forced paper is used with a conventional 
high alpha-cellulose sheet. Whiskey en- 
ters the plate through ports on the peri- 
phery, solids collect on the filter media 
and the clear filtrate is discharged 
through a center column (Fig. 4). This 
unit provides 65 sq.ft. of filtering 
area (3). 


Secondary Filtration Equipment 


Pulp Filters. To meet normal produc- 
tion requirements, a flow rate of 100- 
120 gal./min. is required between the 
blending and bottling tanks. Two or 
three pulp filters in parallel are needed 
(150) sq.ft.) to meet these conditions 


Horisontai-plate Filter. The horizon 
tal-plate filter, described previously, was 
mstalled in parallel with the pulp filters 
A 150-gal. tank and pump pro 
vided to prepare the precoat slurry for 
this filter. A high alpha-cellulose, jron- 
iree pulp, SW’ 406 Solka-Floc made by 
the Brown Co., 


were 


was selected as the filter 
ail. Differential quality tests showed 
that this pulp had no effect on the taste 
or color of the whiskev 


Bottling Line Filtration 
Equipment 

Polishing filters for use on the bot- 
thing line had become standardized with 
two types, the cotton-spool filter and the 
permeable-stone filter. Both filters meet 
an mitial requirement for minimum 
floor Phe spool filter consists of 
12 cotton-vyarn tubes (2% in. diameter, 
8 in These spools are wound 
in a tinned 
providing a media 
oft umitorm density throughout (Fig. 5) 
The stone filters consist of six 
(No. 20 permeability) attached to a 
central discharge pipe. Each 
1 in. thick, 7% in. in diameter 


space 


height) 


detinite pattern around a 


copper screen core 


stones 


stone ts 


Sealed-dis Filter \ 
filter supplied by Alsop Engineering 
Corp. was installed in parallel with the 
cotton-spool filter on the bottling line at 
plant at 
Ind. The entire unit is constructed of 
316 stainless steel. The filter con 
sists of 24 narrow sludge rings and 24 


sealed di sc 


the Seagram Lawrenceburg. 


type 
envelope-shaped perforated 
assembled on a center discharge screen ¢ 
column A Re." 
public Seitz Filter Corp. filter dise is 
inserted filter 
screens and the entire unit is clamped 


screens 
as shown in Figure 6 


between each pair of 
together to provide a positive seal 
A new filtration principle is employed 


in the sealed-dise filter (32). Whiskey en 
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PROPOSED VERTICAL OSCHARGE PORTS 


POLYTHENE GASKET 


Fig. 4. Sectional View of Horizontal-Plate Filter 


ters through holes in the periphery of 
sludge rings—half the liquid from each 
ring is then forced through the filter 
disc underneath it, and half through the 
filter disc on top of the sludge ring. 
The sludge rings also serve as a support 
for the inlet side of the filter disc. The 
solids are ring on the 
Filtered whiskey 


retained in the 
surface of the dises 
from each dise enters directly into the 
perforated runs 
through the channels in the screen to 
the common discharge screen in the cen- 
ter. Approximately 20 sq. ft. of filtra- 
tion area is available 


screen next to it, 


Nephelometry (5) 


Visual methods of have 
proved inadequate for reliable develop 
ment work in filtration. A 
horde of variables presents itself which 
makes it practically impossible to corre- 
late the Until re 
cently, even photometric measurement 


comparison 


whiskey 


results consistently 


of turbidity was confined to a determina- 
tion of the light transmitted through a 
Determinations become in- 
creasingly inaccurate as the turbidity, or 
light-stopping power of the suspended 
has 
shown that when the scattered light is 
than 1° of the transmitted light, 
more precise measurements can be made 


suspension 


parts les decreases. Experience 


by nephelometry (2). 

“Nephelos” (Greek 
term used to describe the ability of a 
substance to reflect light from within 
itself. The general term, “turbidity,” 
might in contrast describe only the light 
stopping power of suspended particles. 
Whiskey filtrates viewed by transmitted 
light may appear sparkling clear; how- 
objectionable cloudiness is often 
evident by the Tyndall effect. This 
cloud is potentially dangerous in whis- 
key since it indicates the probability of 


for cloud) is a 


ever, 
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Fig. 5. Plate As- 
sembly of Sealed- 
Disc Filter, (left), 
Tube Assembly of 
Cotton Spool Filter. 


delayed precipitation in the product 
after long standing. 

A model 7, Coleman Photo-Nephel- 
ometer was used to evaluate the clarity 
of whiskey filtrates from the various 
polishing filters. The instrument was 
connected to an &-v, storage battery for 
greater sensitivity. It is designed to 
measure the faint cloud of a disperse 
phase present at concentrations too low 
for exact measurement of optical den 
sity. Instrument response is dependent 
on particle size and concentration ; how- 


ever, since only the relative determina- 


tions of cloud were important the tun4 
damental relationship between instru¢ 
ment readings and absolute concentrad 
tions of a Nephelos standard could | 
ignored. The instrument proved satis 
factory for these studies because of it 
linear response to cloud concentratior 
Hence it became possible to establish 
relative clarity for whiskey fil 
trates 

Ihe photonephelometer determined 
electrically the intensity of scattered 
light (Tyndall Effect) resulting when 
an intense, optically controlled beam ‘id 


index 


CELLULOSE 
Farer 
orse 


Fig. 6. Sealed-Disc Filter. 
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TABLE 1 OPERATING DATA FOR HORIZONTAL PLATE FILTER 
Primary Filtration of Straight Whiskey. Various batches over 2-menth period 
Each line of data represents an individual bet 
Total 
Average Gallons 
Kate Filtered 
in gal min (cumulative) 
Test 20 i“ 116 2.956 
Ne l* 110 9.608 
23 ia 19.586 
23 $2,151 
“6 a7 7 


Ne 2 
ia 
27 
2a 
26 


projected through the whiskey sample 
Instrument accuracy of 0.25 is possible 
when the instrument is first adjusted to 


zero with demineralized water (2) 


! 
21 

21.5 
a9 
‘ 


TABLE 


JHORATORY EVALUATION OF 
Using Phote 
Filters 
Time Klett 
Pitter Paper Color 


1110 
19.116 
20.356 
41.50 
91 50,516 
oe 
Test 1.—(Table 1). Each plate of the 


hiter was charged with three sheets of filter 


paper. A sheet of regular alpha-cellulose 
paper was placed between two sheets of 
rayon reimtorced paper Previous tests 


showed them to have no harmful effect on 


Experimental Procedures whiskey quality 
, The filter was rinsed with demineralized 
rimary filtration. Installation of the water until no neasurable taste was im 
orizontal-plate filter was checked to be parted to the discharge 
ertam that the plates were level. Air con During filtration, the main discharge 
Pections were added and the entire unit was valve was opened the scavenger dram 
rubbed te remove manutacturimg valve was closed amd the air-vent line was 
TAHL? OPERATING DATA FOR HORIZONTAL PLATE FILTER 
sing Aipha Pulp for Preceat in Secondary tration of Blended Whiskey 
Various Katches over ao month pe J bach line of data represents an individual lot 
Averng Tota 
resseure “| in Pressure Flew ‘ 
Dre Rate 
Inlet ore ib. gal min ‘ 


’ 
46.800 
70,20 
105 
‘ 100 
! 


FILTER PAPER POR SEALED 


FILTER 


nephelometer) 


Nephelometer 


Hal Reading Relative 
Tyndall Clarity 
Index Maximom Average Index 


ck ved 


(Fig. 4). The first throughput was 
checked visually for clarity under normal 
plant procedure. At the conclusion of this 


test the filter was rinsed with 500 gal. of 
demineralized water. The total solids re- 
moved were determined by weighing the 


barrel char which accumulated on the plates 
of the filter. The filter was operated inter- 
mittently and composite samples were taken 
of each dump (approximately 3000 wine 
gallons) for a visual check of clarity 


Test 2—(Table 1). The filter was 
cleaned and a test similar to the previous 
run was made with the following changes 


a. The top plate of the filter was charged 
with two sheets of rayon paper and 
three sheets alpha-cellulose paper. One 
sheet of rayon and one sheet alpha- 
cellulose paper were 
of the other plates 

b. The scavenger-plate drain and air- 
vent valves were open during the en 
tire filter cycle 

c. Four pounds of Solka-Floc were 
added at the dump tank as a precoat 


placed on each 


for the filter, An additwnal pound 
was mtroduced on three occasions 
during the test run when the imilet 
pressure of the filter increased ab 
normally 
d. The filter was blown dry with air 
atter each lot was filtered 
Test 3—( Table 1) The filter was 
cleaned and charged with filter paper as 
m Test 1. A check valve was installed in 
the main discharge line between the valve 
and processing tank The air-vent valve 
was “cracked” « pen during the entire filter 
cycle; the scavenger plate drain valve was 
kept closed until each lot was filtered 
\fter each lot was filtered the main dis 
charge and vent valves were closed and 500 


of demineralized water was 
through the scavenger plate draw 


gal discharged 


Secondary Filtration 


lest 1—( Table 2). The 12-plate horizon 
tal filter was mstalled in parallel with pulp 
pad filters between the 
thing tanks at the 


processing and bot 
Seagram plant at Louis- 


ville, Kentucky. A small slurry tank and 
pump were connected to the inlet line of 
the filter for use in precoating. Each plate 


of the filter was charged with two sheets of 
rayon filter paper. The filter was precoated 
with a slurry of Solka-Floe (5 tb. to 150 
gal.) 

One pound of 
the processing tank 
before lot of 
Phe air-vent valve 
tire cycle; the 


Solka-Floc was added to 
as a “body treatment” 
whiskey was filtered 

was open during the en 

scavenger plate drain was 
until the end of each run. The 
whiskey filtrate was recirculated until the 
clarity was satisfactory. A portion of each 
lot was filtered through the pulp pad filters 
and samples were taken for clarity com 
parison 


each 


closed 


Test 2—(Table 2) The filter was 
cleaned and each plate was charged with 


paper as previously described in primary 
hitration (Test 1). A precoat of 20 tb. of 
Solka Floc was used as a body treatment 


tor each lot filtered 
Rettling Line Filtration Preliminary 
studies im laboratory and plant showed that 
sealed discs having a high asbestos content 


were unsatisfactory tor whiskey filtration 
Several high alpha-cellulose papers con 
taming \arying percentages of ashestos 
(0-30% ) were then selected 


April, 1950 


° 32 ia 10446 9.97" 
2 ‘2 115 21.619 
40 7) 55.6 $7,532 
j 
i 
4 
‘ 
Lie : 105 27,400 
2 “ 12 66 400 
+ 215 
2 200 10 
24m 
— — 
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Composite sample 
0 asbestos ‘ 47 1 
Alpha ceilulon: 
pha cellulose i 
Alpha cellulose 
5% asbestos as 1 
Alphe cellulose 
Alpha cellulose 
20% asbestos 115 ‘ 148 1.36 
4 
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To evaluate the relative clarity of fil- 
trates through various papers the following 
procedure was devised 


a. A composite sample of blended whis- 
key from the bottling tank was used 
as the unfiltered standard 
Fight ounces of the unfiltered stand 
ard were filtered once through 5-in 
circles of each paper tested, using a 
Buchner funnel with 26-in. Hg. va- 
cuum. Filtering time was recorded 
Various filtrates were compared vis- 
ually with the unfiltered composite by 
an meident beam of light at 9 A 
Tyndall index was arbitrarily selected 
for each sample as shown in Table 3 
In each case the entire filtrate was 
checked in the photonephelometer. 
Maximum and average BAL readings 
were taken. A relative clarity index 
was established by multiplyimg the 
maximum readings by a factor (1.67). 
The color was checked with a Klett 
Summerson colorimeter; a No. 34 
green filter was used 


Plant trials were -onducted on the basis 
of laboratory results. The sealed-dlise filter 
was charged with Seitz alpha-cellulose, 
20% asbestos (G-P) paper in parallel with 
a cotton-spool filter on a bottling line at! 
the Lawrenceburg (Ind.) plant. Operating 
data on this test are summarized in Table 4 
Samples were taken before and after filtra- 
tion through both filters. BAL readings of 
the entire sample were determined on the 


TABLE 


TABLE 


(Using Alpha Cellulose (20% 


ERATING DATA FOR SEALED-DISC FILTER 


Ashestos) Paper for Polishing Filtration of Blended Whiskey) 


Pressure tb. eq.in Pressure 


«al 


Discharge Ib 


photonephelometer and recorded as shown 
in Table 5 

Samples, before 
through a modified 
ville, were likewise 
photonephelometer 


and after filtration 
stone filter at Louis 
checked using the 


RELATIVE CLARITY OF FILTRATES 


(Polishing Filtration of Blended Whiskey) 


nfiltered Sample 


from 
Bottling Tank 


Filter media 


Klett 


color 


Bal reading 
( Photonephelometer 


Bal reading average 


Bal reading maximum 


Relative clarity index 


OMPARATIVE 


Type Use 
Primary 
Filtration 
of Straight 

Whiskey 


Vertical Screen Filter 
Pulp Filter 


in Beries 


Removal of 
Barrel Char 


Horiontal— Plate 


Secondary 
Filtration 
of Blended 
Whiskey 


Pulp filter——(2?) 
in Parallel 


Horizontal— Plate 


ilter 


Final 
“Polishing” 
ittration 
of Blended 
Whiskey 


Stone Filter 


Cotten Spool 
Filter 


Sealed Dis 
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Cotten Spool 


Stone Filter 


CT Tube 20 Permeability 
Stone 


150 ise 


2.10 
1.85 
220 
1.95 


Os 


695 


OPERATING 


Cost, M Wine Gallons 
ents) Filtering 


Material Laber 


35.00 


6.65 


36.07 


10.27 


Average 
low Rate 
min 


Primary 


Test 1 
filter, and poor 


the 


PLANT TRIALS 


a Cellulose 


et 


Total 
Gallons 


Filtered 


10,000 
90,000 


51,550 


250,000 


100,000 


182,647 


Total 
Gallon 
Filtered ‘ 


Experimental Results 
Filtration 


(Table 1) 
venting ot 


Sealed Disc Filter 


Asbestos 


< 


DATA FOR VARIOUS WHISKEY FILTERS 


Pressure 


Klett 


vlor 


air 


cellulose 
Asbestos 


Drop 


Average in 


Kate 
min.) Start 
0 

aoo 1” 


20.0 
40 


Intermittent flow tal 


trong 


d 
Inlet 
20 16 i7 160 
23 1 10 
25 18 17.5 
19 15 25,612 155 
a0 25 ino 27.028 157 
a 25 2a 
19,927 155 
a4 26 
a1 27 56,652 157 
35 10 20.9 
28 75,379 156 
a 1 
a2 24 20.8 152 
30 25 
28 is 23.0 97,552 157 
2a 2 22 23.0 103,652 161 
28 17 
a! 29 23.0 148.057 140 
19 
+3 il 23 246 142,158 160 
28 16 12 
25 33.5 143.188 157 
at 
aa oar 182.647 Ihe 
Sm, J 20% 
= 156 162 143 160 159 146 150 
mm 2.20 1.50 1.30 0.90 0.75 0.55 
son 190 1.85 115 065 o.10 | 
75 2.35 2.15 3.90 1.70 1 1.00 0.15 
5.45 50 195 2.45 1.45 1.00 0 20 
4.465 aS 1.50 $35 160 160 1 ow 0.00 
4.75 a0 1.20 2.70 1.45 on 1.15 0.10 
5.30 20 1.15 1.45 205 5.10 1.75 if 0.90 0.05 4 ts 
1.30 2.00 2.30 2.06 1.45 1.00 
5.10 15 1.45 2.20 60 1.90 180 1.0% 
1.65 2.05 2.20 6.30 1.70 1.80 1.15 0.35 t 
458 176 2.22 2 be 1.32 1.55 2.13 0.95 6.19 
as 5.15 2.40 3.235 695 225 115 O55 
180 as 48 57 67 119 | 
TABLE 
= 
Total (sq.ft) — 
— 40.89 75.0 
12.52 45.59 120.0 
25.20 5.38 38.38 150.0 107.0 18 43.0 
10.24 0.67 1091 65.0 198,250 101.40 10 35.0 
7.56 0.68 6.25 23.0 5.0 
277 0.75 3.52 20.51 192 319 
\ 
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Sevondary Filtration 


distribution of 
the plates. Alpha-cellulose paper 
roke on the top plate, but the rayon paper 
prevented char trom entering the discharge 


he tihter caused 


har on 


uneven 


fest Table 1) 
niclesirable 


Filter aid was found 
for removing barrel char from 


hiskey because the scavenger plate be 
ame filled with filter aid and caused a 
xa plate seal 

lest 3-(Table 1). First, fourth, and 


leventh plates showed penetrations of char 
hrough the top rayon sheet. Apparently 
he rayon paper affords wet strength only 
© the filter media. Here again the 
nger plate tended to fill with solids 
faulty distribution of 
ach plate. Total solids removed averaged 
10-120 Ib. for each test run 


scay 


whiskey to 


ating 


Filtration 


econdary 


est 1 (Table 1) 
Itered whiskey 


Four barrels of un 
were added to the 


process 


me tank and the char removed without 
difhculty The test run was discontinued 
(Table 2) after the final lot in Test 1 
Was filtered. Filter aid contaminated the 
filtrate when excessive “air binding” on the 
plates caused a break im the seal. It was 


found necessary to provide a special air 
vent (hig. 4) for the discharge column 
Residual whiskey was removed almost en 


the end of the filtering evele by 


tirely at 


subjecting the filter to 10 tb “im. ai 
pressure tor 15 mun 
Test (Table 2). Installation of an air 


vent for the discharge column (Fig. 4) on 


the experimental filter made it possible to 

: obtain a total flow cycle of more than 
i 300,000 wine gal. (Table 2. Test ?) 

Bottlng Line Filtratios No clarity 

problems were observed by normal line 


mapection during the test run of the sealed 
disc filter at Lawrenceburg (Table 4). The 
filtering cycle was almost twice as long 
(182,647 total gallons filtered) as that of 


Horwontal 


Pulp-pad filter (2) 1 


Sealed Dine 


SUMMARY OF OPERATING CHARACTERISTICS FOR VARIOUS WHISKEY 


Purpose Fiker Arrangement Advantages 
Promery Viteration Vertical screen. pulp pad 1 Long filtering cycle 
Removal of barrel char) Siter in series 2. @ clarity 


High flow rate 
2. Negligible losses 
Rayen peper preve 
passing 

4. Simplicity 
space 

Low operating cost 


Plate Filer 


Excellent clarity 
2. Leng filtering cycle 


Excellent clarity 
2 cycle 
1. Low operating cost 


filter 


the spool filter. The pressure drop across 
the filter ranged from 9 to 24 Ib./sq.in. 
Color of the filtrate did not vary appre 
ciably 


Results of photonephelometer readings on 
samples taken during the plant trials estab 
lish the superiority of the sealed-dise filter 
(Seitz alpha-cellulose paper) as shown in 
Table 5. The plant results confirm data 
trom pretesting in the laboratory 


Conclusions 
\ summary of operating data is 
presented im Table 6, covering filter 


equipment for each of the three steps 
filtration 

for material and labor 
tal-plate filter are lower than those ot 
Superiority — is 
the high 


in whiskey Operating costs, 


of the horizon- 


existing 
further 


equipment 
established by flow 


Whiskey 


neghgible and the filtering equipment ts 


rates obtained losses become 

simplified greatly to permit more careful 

control of the operation. For plant use, 

17-plate filters were selected, incorporat- 

ing design modifications as shown in 

Figure 4 These were 

a. Installation of a baffle in the inlet 
line and raising the inlet ports to 
the top of each plate to permit bet 
ter distribution of whiskey on the 
plates 

b. Air 


on the filter shell speeds up clean 


vent located below the cover 
ing and assembling of the filter 

c. Slotted discharge ports and a sep 

vent for the discharge 


arate air 


column are suggested to minimize 
air-binding on the plates 

d. Polyethylene gaskets, which are 

whiskey, 


conventional 


comparatively inert to 
are used to replace 


rubber gaskets 


CHEMICAL ENGINEERING PROGRESS 


Minimum floor space 


PILTERS 
Disadvantages 


Limited capacity for char 
High cost of pulp pads 

Filter must be “proofed™ 
High pressure drop 
passing 


becomes 


Seavenger plate 
overloaded 


mts by 


minimum floor 


1. High cost of pulp pads 

2. High pressure drop causes 
vreakdown of media 

3. Lew flow rate 


Hlortzental plate filter 1. High flow rate 1. Filter aid required 
2. Rayon paper prevents by 2. Careful control of air venting 
passing required 
J mum floor space 
4. Low operating cost 
Final Polishing Filtration Cotten speol filter 1. High flow rate 1. Whiskey losses 
2. Minimum floor svace 2. Relatively high cost of 
filter tubes 
3. High pressure drop causes 
by passing 
Stone filter 1. High flow rate 1. Stones become difficult to 
2. Durable media clean effectively 


1. Slight whiskey lox: 


The sealed-dise filter, using Seitz 
alpha-cellulose, 20% asbestos (G-P) 
paper, produces an extremely clear 


whiskey when installed as a polishing 
filter on the bottling lines. The operat 
ing cost of this filter is lower than either 
the stone or cotton-spool filters because 
of the increased whiskey throughput 
before cleaning is necessary. 

For plant use, it is recommended that 
the Seitz K-5 paper be used for whiskey 
filtration. This medium the same 
pore size (1-2u) as the G-/’ paper and 
less ashestos content (15%). It is desir- 
equip the filter with an 

seal to better 
compression when the thickness of the 
filter paper is variable. 


has 


able, also, to 


internal, plate promote 
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BOSTON MEETING TO FEATURE 


ULTRASONICS 
ano FLUIDIZATION 


ID-CENTURY finds the American 

Institute of Chemical Engineers 
returning to Boston May 28-31 to dis- 
cuss topics and techniques unknown to 
chemical engineers who attended the 
first Boston meeting in 1913. As the 
Institute grew, Boston served as host 
for meetings in 1919, 1931 and 1942. 
Headquarters this year will be the New 
Ocean House, located in Swampscott on 
Massachusetts’ North Shore. 

The program of technical papers 
forms the vehicle which justifies and 
supports this get-together of chemical 
engineers, and the Papers Committee 
consisting of Co-Chairmen R. L. Geddes 
and E. R. Gilliland assisted by Mar- 
garet Hutchinson and Dudley Thomp- 
son is providing a program of broad 
interest which is expected to draw a 
large attendance. All the technical 
meetings will be held in the same gath- 
ering place without duplicating sessions; 
conducive to a homogeneous atmos- 
phere where it will be easy to meet 
friends at informal moments. This 
atmosphere will prevail at the evening 
panel discussions of current chemical 


Officers of General Committee for Boston Regional Meet- 

t., Monsanto Chemical 

E. B. Badger and 

gent, Monsanto Chemi- 

J. Donovan, Artisan Metal Products, 
vice-chairman. 


ing. Left to right: John J. Healy, 
Co., general chairman; Arthur J. 
Sons Co., secretary; Neal A. 

cal Co., treasurer; 
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engineering problems and trends to be 
led by officers and directors of A.I.Ch.E. 

Special features for the lighter side 
of the program include an informal 
mixer to begin the proceedings on Sun- 
day evening, an old-fashioned barn 
dance, good New England food, tours 
of the many points of historical interest, 
and convenient sports facilities. 


Ultrasonics Symposium 


The Symposium on Ultrasonics will 
consist of seven papers presented at two 
sessions on Tuesday, May 30, and will 
be under the supervision of Dudley 
Thompson, department of chemical 
engineering, Virginia Polytechnic In- 
stitute, Blacksburg, Va. The purpose of 
the Ultrasonics Symposium is threefold : 
(1) to establish potentialities of this 
relatively new tool of science, (2) to 
ascertain its limitations, and (3) to 
stimulate more extensive and intensive 
investigations of the phenomena that 
may be produced by it. 

Two papers will deal with sonic en- 
ergy im the process industries. E. 


ladies’ pr 


P. Neumann of MIT and the Ultrasonic 
Corp., Boston, will consider fundamen- 
tal concepts. C. A. Stokes, Godfrey 
L. Cabot, Inc., Boston, and J. E 
Vivian, department of chemical engi- 
neering, MIT, will consider the indus- 
trial applications of ultrasonics. 

Three papers will deal with the effects 
produced by ultrasonics. Alfred 
Weissler, Naval Research Laboratory, 
Washington, D. C., will consider the 
physicochemical effects of ultrasonics ; 
and Karl Sollner, National Insti 
tute of Health, Bethesda, Md., will 
discuss the colloidal effects of ultra- 
sonics. 

Two papers will be concerned with 
matter and materials. J. C. Hub 
bard, department of physics, Catholic 
University, Washington, D. C., 
present a paper on ultrasonics in the 
study of matter. Benson Carlin, Smith 
Meeker Engineering Corp., New York, 
N. Y., will discuss material testing and 
gaging with ultrasonics. 


will 


(Continued on page 14) 


Left to right: Mrs. C. P. Baker, John J. Healy, Jr., general 

chairman, and Mrs. John J. Healy, Jr., ——s 
ogram for the Boston Regi 

will feature tours of Lexington and 

and a boat trip to 


} 


Three charter members of the Ichthyologists, G. J. 
5 ye at a recent local 


Esselen, H. J. Skinner, and 
section i 


BOSTON MEETING 


(Continued from page 13) 


Fluidized Powder Operations 
The 


Operations 


Fluidized Powder 
ot tive papers, 
will be presided over by E. R. Gilliland 
The purpose of this group of papers ts 


session) oon 


conststing 


to emphasize the chemical reaction as 
pects of the fluidized powder process 
rather than the physical characteristics 
of the operation 

A paper by E. L 


the 


Piret, R. A, Ebel, 
Kiang and W. P. Armstrong of 
division of chemical engineering, 
Minnesota, will deal with 
m porous solids with 
particular emphasis on the effects en 
countered with porous catalysts. 


University of 


diffusion rates 


Experimental results of the flow of a 
gas and solid in a commercial catalytic 
cracking unit will be presented by J. W 
Askins, G. P. Hinds, Jr. and Fred 
Kunreuther of Shell Oil Co., Inc 

Two papers will deal with the mech 
anism of chemical reactions in beds of 


W. K. Lewis, E. R 


fluichzed powders 


Gilliland and D. E. Boynton will present 
the of various 
oxides with carbon monoxide, hydrogen, 


data on reaction iron 
am! methane, and the second paper by 
W. K. Lewis, E. R. Gilliland and M. P. 


Sweeney will consider the oxidation of 
solid carbon by metal oxides 


General Papers. There will be about 
ten papers in the general technical ses- 
sions. A by C. M. Shiepeevich 
and G. G, Brown of the University of 
Michigan deals with the design of a con- 


paper 


small scale plant for studying 
catalytic reactions at pressures as high 
as 10,000 Tb. /sq.in. and temperatures as 
1200" 
the 
A contribution 


high as aml includes original 
of butanol-1 
from Oklahoma A. & 
M paper the ex- 
traction cobaltous chloride with 
capry! alcohol in This 


data on dehydration 


College will be a on 
of 


spray towers 
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group. 


paper, prepared by Leo Garwin and 

L.. Kylander, indicates an improve 
ment in the process of separating cobalt 
and nickel, similar properties 
have presented difficulties to the metal- 
lurgy industry. 

N. C. White of the International 
Minerals and Chemicals Corp., Carls- 
bad, N. M., will discuss the important 
potash industry of this country on 
which little information hitherto 
been made public. This industry utilizes 


whose 


has 


Plans for hospitality being 
chairman, General Committee; C. 
Hotels Committee, and W. B. Parker, chairman, Hos- 


NOTE OF WARNING 


You'll meet all kinds of Fish at 
the Boston meeting, Kingfish, 
Mackerel, Smelt, Shark; these are 
the officers of the Ichthyologists, 
known more formally as the Bos- 
ton Section of A. I. Ch. E. The 
Ichthyologists began when the 
committee chairmen for the 1931 
Boston meeting decided to con- 
tinue their monthly get-togethers 
as a social affair. With meetings 
held on Fridays there inevitably 
arose discussion of the main 
course for dinner. Fish usually 
won out, and when Robert Wes- 
ton came out with, “This is a 
bunch of Ichthyologists, not 
chemical engineers,” the organiza- 
tion had its name. 

In 1935 the Ichthyologists be- 
came the Boston Section of 
A. IL. Ch. E., after careful in- 
vestigation showed that the 
merger would involve no money, 
but only the drafting of by-laws. 
Unique in the annals of the In- 
stitute, the by-laws provided that 
“the order of business shall 
varied so as not to get monoto- 
nous” and that honorary mem- 
bership be conferred on anyone 
“buying one round of refreshments 
for the members present at any 
regular meeting.” 

Come prepared, then, to meet 
these Ichthyologists who will 
welcome you to Boston in May. 
Of course, new honorary mem- 
berships will be accepted at the 
meeting. 
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made by J. Donovan, vice- 

. Stokes, chairman, 
pitality Committee. 
such operations as crystallization, eva- 
poration and flotation. 

Of particular interest to both admin- 
istrative engineers and young employees 
will be a paper prepared by a firm of 
psychologists with a successful record 
as consultants to industrial and business 
organizations. The paper, “Training 
and Selection of Engineers,” by Arthur 
L. Miller and Paul Miller, will deal with 
their experience in the testing and 
proper placement of engineers 

D. Q. Kern, of Patterson Foundry 
and Machine Co., will give the results 
of an investigation made in collaboration 
with C. Leroy Carpenter, of Colgate- 
Palmolive-Peet Co., on the treatment of 
temperature difference in split flow heat 
exchangers. With the results of the 
present study, it is possible to handle 
the process design of these low pressure 
drop exchangers with the desired ac- 
curacy. 

General papers contributed by the 
Massachusetts Institute of Technology 
will include one by Alan S. Michaels on 
the kinetics of ion exchange in fixed 
beds, and another by H. P. Meissner 
and R. Seferian on a new P-I'-T corre- 
lation. Professor Michaels will describe 
recent work on the effect of liquor ve- 
locity and bed height on the rate and 
efficiency of sodium-hydrogen exchange 
in beds of the resin, Nalcite HCR. Pro- 
fessor Meissner will discuss how some 
resulting the use of 
present correlations of compressibility 
factors may be avoided by use of a new 
graphical technique. 

During the three-day there 
will be several evening discussions of 
current chemical engineering trends and 
problems. W. L. McCabe of Flintkote 
Co. will lead a discussion on “New 
Fields for the Chemical Engineer.” T. 
H. Chilton of the Du Pont Co. has 
“Research Methods Unit 
Operations” as his topic. Liaison be- 


maccuracties m 


meeting 


chosen im 
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Liquid materials are dried in 
seconds at temperatures as low as in the human 
body, on BUFLOVAK Vacuum Double Drum Dryers. 
Baby foods, pharmaceuticals, sugar compounds 
and plastic materials are among the long list of 
heat-sensitive materials successfully dried by this 
safe, quick, low-temperature method. 

, Instance of one installation of BUFLOVAK is 
drying material which cannot be dried commer- 
cially by any other known method! 

Basically, the process is simple. Two heated re- 
volving drums are inclosed in a casing from which 
the air has been removed, causing a vacuum, 
and the material is fed between the drums. Before 
a single revolution is completed, the material is 


dried and removed by a stationary knife. 

As you «now, under perfect vacuum water boils 
at approximately the same temperature as it 
freezes under atmosphere. That is the whole secret 
of low temperature vacuum drying. But, it is not 
quite so simple as it ds, because BUFLOVAK 
holds a number of patents on essential features of 
the machine which was developed after much 
research. 

BUFLOVAK pioneered in the field of vacuum 
drying, has been in the forefront of all develop- 
ments, and is the only manufacturer of this type 
equipment. We invite you to write today for full 
details on BUFLOVAK Dryers and complete line 
of chemical processing equipment. 


BUFLOVAK EQUIPMENT 


1549 FILLMORE AVENUE 


Vol. 46, No. 4 


BUFFALO 11, N.Y. 
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process men value 
WTHERM 


THE HEAT TRANSFER MEDIUM 
FOR HIGH TEMPERATURES 


for operating economy 


ocess men in hundreds of widely diversified industries have proved by long 
the economies offered by Dowtherm—the controlled heat transfer medium. 
perating at low pressures with precise uniformity over a wide range of high 
mperatures, Dowtherm effects vital savings in time and materials. Uniform 
temperatures put an end to spoiled batches, costly shutdowns and replacements 
... inerease quality and production. Dowtherm assures efficiency in heat process- 
ing operations with a minimum of maintenance and operating costs. 
If your operations require precise heating in the 300°-700° F. range, write to 
Dow for complete information about Dowtherm. 


THE DOW CHEMICAL COMPANY ¢ MIDLAND, MICHIGAN 
New York « Boston « Philedeiphve « Washington + Atlenta 
Cleveland « Detroit « Chicago St. Louie Houston 
San Francisco Loe Angeles « Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 


Dow 


CHEMICALS 
powrn 
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BOSTON MEETING 


(Continued from page 14) 


tween research and engineering will be 
debated under the leadership of W. T. 


| Nichols of Monsanto Chemical Co. Edu- 
| cation of chemical engineers for indus- 


try will be discussed by W. G. Whitman, 


| MIT. 


Plant Visits 

The list of plants provides a cross sec- 
tion of the varied New England chem- 
ical industries: A. C. Lawrence Leather 
Co., A. D. Little, Inc., National Re- 
search Corp., Boston Woven Hose Co., 
Monsanto Chemical Co., Gillette Safety 
Razor Co., Eastern Gas and Fuel Asso- 
ciates, Revere Sugar Co., and G. E. Co. 


Ladies’ Program 

Mrs. J. J. Healy, Chairman of the 
Ladies Committee, extends this word of 
welcome: “There will be opportunities 
for observing the locale where our na- 
tional history had its beginnings, for 
treading the ground made famous by 
‘The Peabody Sisters of Salem,’ for sail- 
ing the water which cradled the Clipper 
Ships and for inhaling the rarefied at- 
mosphere of Fair Harvard, Radcliffe, 
and MIT. The ladies of the Boston 
Section Committee anticipate welcoming 
their visitors and trust that the atmos- 
phere of informality and true sociability 
will remain as a pleasant recollection of 
this New England meeting.” 

Events which have been planned es- 
pecially for the ladies include a book 
review on Monday morning. In _ the 
afternoon Dr. and Mrs. Fisher will be 
hosts for tea in their historic home to 
all those taking the tour of Concord and 
Lexington. Tuesday morning an ocean 
voyage to Gloucester and Salem will 
provide an invigorating exploration of 
the North Shore. In the evening there 
will be a typical old-fashioned New 
England barn dance, with an excellent 
caller and orchestra as well as a small 
trained group to demonstrate and lead 
sets. 

Wednesday morning a tour of Cam- 
bridge will provide an opportunity to 
visit the universities and the world- 
famous glass flowers. Mr. and Mrs. 
Donovan will be hosts for coffee on the 
return trip 


Hotel Facilities. Sports facilities will 
include golf, tennis, swimming and sun 
bathing on the beach. 

A novel feature of the meeting is the 
provision for a premeeting week-end 
holiday at the delightful Swampscott 
beach resort. Rooms are available for 
members and wives at the New Ocean 
House the Friday before the meeting. 
Requests fdr reservations can be made 
direct to the hotel using the cards that 
will be mailed out for this purpose. 
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THE NEWEST, 
MOST COMPLETE 


Catalog of 
Corrosive-Handling 
Equipment 


Get your copy of this 12-page general cata- 
log of the latest answers to corrosive 


capacities and applications are boiled down 
and organized so you can quickly spot 
what you want. Your eye travels directly 
from a product to the alloys it is made in, 
then to applications and sizes and capacities. 


Each of Durco’s specialized, corrosion- 
resistant alloys is treated from a metal- 
range standpoint. 

As an extra help, the catalog names the 
detailed bulletins available on each item 
and a business reply card is enclosed to 
make it easy to get those you want. 


THE DURIROW CO., INC. DAYTON 1, 


Catalog M. 


CONTENTS 


Equipment 

Pipe and Fittings 
Pumps 

Jets, Elbow 
Kettles 

Nozzles, Mixing 
S-Bend Condensers 
Sinks 


your new General 


| 
of special alloys, process equipment and ff | 
services. Essential data on features, sizes, ‘ CE 
| 
Durce Service Equipment Equipment Equipment 4 
Production Facilities Anodes Strainers Valves, Floct & Relief 
Testing ond Inspection Bor Tonks Valves, ¥ 4 
Technical Service Ejectors Tank Ovtlets Valves, Plug a 4 
Alloys Fans, Exhoust Tower Sections 
Resistance of Durce Alloys Heaters, Immersion Valves, Angle 3-Wey 
te Corrosive Solutions Heat Exchangers Vatves, Check Requesting a 
Special Recommendations Jets, Steam Valves, Diephragm Recommendations : 
write @ Bete on yout 
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HOUSTON REGIONAL MEETING 
TEXAS ALLOWS OUTSIDERS TO BRAG 


EXANS, famous the world over 
for their hyperbole, ex- 
their hospitality to 
allow out-of-state chemical engineers to 
display their accomplishments at the 
Houston Regional Meeting of the 
A.LCh.E., Feb. 26-March 1, 1950. 
Nearly all technical papers presented at 
the meeting, by coincidence, were by 
non- Texans 

More than 800 chemical 
attended the meeting and this figure 
rivals the existing attendance 
cords for Institute regional meetings 
hich occurred in Cleveland about two 
ago. Some two-thirds of the at- 
mlance Texans the re- 
winder were the bragging outsiders. 
he tact that nearly 300 out-of-state 
hemical engineers traveled the distance 
attend the meeting in 
louston ts evidence of the interest cur- 
ently being expressed by engineers in 
industry of the Houston 


love of 


tended generous 


engineers 


k wely 


tars 


were while 


pecessa©ry to 


he chemical 
rea 

A feature of the Houston meeting 
“Bull Sessions” on several dif- 
ferent topics of importance to the chem- 
Training of Plant Super- 
Chemical Plant Surtace Protec 
What's News, Relation 
Universities and Industries- 
“ducating and Training Chemical Plant 
echmeal Chemical 
Nant Safety. The bull sessions were in- 
ormal forty to 
Iree to speak 
“chief bull 
at each session to 


ere tts 


cal engineer 
sors 
ive Coatings 
fetween 


Personnel, and 


discussion groups, of 


ixty, with everyone 
penly on his pet theories. A 


shooter” was on hand 


S. L. Tyler, Secretary, A.1L.Ch.E.. and 
Cc. L. Parsons, former Secretary, A.C.S. 
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R. A. BENZAQUIN 


* Cunningham, 
Texas, general 
Regional 


catalyze the discussion, but the reactions 
initiated readily became self-sus- 
generating much light and 
some cases no little heat. 


once 


taming, 


Technical Program 


The technical program opened with a 
Symposium on Phase Equilibrium with 
nine papers being presented in morning 
This symposium 
is a continuation of the one presented at 
the Pittsburgh Annual Meeting in 1949 
The symposium will be concluded with 
several additional papers at the Minne- 
apolis Regional Meeting to be held in 
September, 1950. W. C. Edmister, 
Carnegie Institute of Technology, has 


and afternoon sessions. 


Committee members responsible for success of Houston Meeting: 
Diamond Alkali Co.; William Kaplan, Pan American Refining Corp.; 
Cunningham, University of Texas; 
M. Hickey, Ladies’ Committee; B. I. Thorngren, Mainte- 

.; R. N. Blaize, 


A & M College of Texas; W. A. 
Rice Institute; Mrs. C. 
nance Engineering Co 


Draeger, Humble Oil Refining Co.; 
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James A. Lee, 


been responsible for programming this 
symposium. 

O. Redlich, A. T. Kister and C. Turn- 
quist of Shell Development Co. in their 
paper, “Thermodynamic Analysis of 
Vapor Liquid Equilibria,” presented 
their evaluation of the most practical 
and direct methods of solving vapor- 
liquid equilibrium problems involving 
complex mixtures. Binary data may be 
used to define equilibrium conditions in 
multicomponent mixtures with accuracy. 
Considered use of the thermodynamic 
tools at hand should be made betore at- 
tempting the arduous task of obtaining 
experimental equilibrium data of doubt- 
ful accuracy on multicomponent systems. 
The authors also proposed an equation 
of state of the van der Waals form. 

Three papers were given describing 
equilibrium systems useful in the ex- 
tractive distillation separation of C, hy- 
drocarbons. J. Griswold, R. V. West 
and K. K. McMillin of the University 
of Texas obtained correlations on con- 
jugate-phase data in terms of activity 
coefficients on furfural-hydrocarbon sys- 
tems by a single relation applicable for 
all water concentrations from 75° to 
200° F. The correlations, the authors 
stated, have been useful in the prediction 
of the appearance of water and hydro- 
carbon phases in the furfural solvent 
columns of butadiene plants. 

“Extractive Distillation Separation of 
n-Butane from Butenes-2,” a paper by 


H. V. Hess, E. A. Naragon and C, A. 


(Continued on fage 20) 


C. L. Dickinson, 
J. D. Lindsay, 
W. W. Akers, 


Eastern States Petroleum, Inc.; 
“Chemical Engineering.” 
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AUTOMATIC EVAPORATOR CONTROL 


raises quality ... lowers cost 


Promising to pay for itself in less than a year through new. over-all 
economies, this fully automatic Foxboro Cabinet Control System is giving 
precise, round-the-clock operation of Z ba Evap at the Ameri 
Thread Company's Kerr Mill, Fall River, Mass. At right — on the floor below. 
a Foxboro Indicator transmits thin liquor flow measurement to cabinet- 
mounted recorder. 


A New Opportunity to Modernize 
Another Important Chemical Process 


Accurate, coordinated control of variables, by means of this 
Foxboro development, improves evaporating efficiency four 
ways: (1) it increases evaporator capacity, saving time and 
money; (2) it releases manpower from purely routine duties; 
(3) it eliminates the inaccuracies of spot sampling; (4) it 
assures uniformly concentrated end-product. 

If you have, or are planning a process involving evapora- 
tion, why not investigate the advantages offered by fully 
automatic Foxboro control? Ask your nearby Foxboro Field 
Engineer for further information, or write The Foxboro 
Company. 248 Neponset Ave., Foxboro, Mass., U.S. A. 
Branches in principal cities. 
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OUTSTANDING 
FUNCTIONS 

of the control system 
shown above 


1. continuously records and controls 
by electronic comparison of solution's 
boiling point to boiling point of water 
at the same pressure . . . and auio- 
matically adjusts steam input as re- 
quired. This is an original Foxboro 
system, known as “boiling point 
rise” control 


liquor flow 


3. records liquid level in thin and 
strong liquor storage tanks 
4. records chemical contamination 


5. automatically diverts these to 
sewer if contamination rises above 
sate limits. 


en 
| 
3 
2. records steam flow and thin : 
in steam condensate and condenser 
and 
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Virginia Poly- 
technic Institute 


W. D. Kohlins, 


Buflovak division, 
Blaw-Knox Co. 


Cc. F. Hauck, 
Hall Labs. 


HOUSTON MEETING 


(Continued from page 18) 


Cc. P, Roberts, Food 

Corp., winner of the Institute 
Award for best presentation of any 
paper on Houston technical program. 


Machinery & 


Beacon Laboratories. of the 
related an account of the re- 
to discover the most suitable 
distillation solvent for the 
separation of n-butane from butenes-2. 
Some 11 different classes of organic 
compounds, nearly 90 in all, were tested 
for their selective action, equilibrium 
determinations being made at 60 Ib./sq. 
in. Of the many compounds tested, fur- 
fural, aniline, methyl acetoacetate, ace- 
tonitrile and phenol when modified with 
water good selectivity. Aniline 
and furfural showed sufficient advan- 
tages for further study, and additional 
data are now being obtained on a pilot 
plant scale, it was disclosed. 

The third contribution on Cy hydro- 
carbon “Vapor-Liquid 
Equilibrium of C, Hydrocarbon-Fur- 
fural Water Mixtures by D. Jordan, J. 
A. Gerster, K. Wohl and A. P. Colburn 
of the University of Delaware. 

\ method for calculating the condi- 
tions for equilibrium flash vaporization 
and true boiling-point curves of the prod- 
ucts was presented by W. C. Edmister, 
Carnegie Institute of Technology, and 
J. R. Bowman, Mellon Institute. Flash 


Coghlan, 
Texas Co., 
searches 
extractive 


gave 


equilibria was 


vaporization finds common application 
im petroleum industry separations. 


H. D. Wilde and J. L. Franklin, Humble Oil & Refinin 
on Arrangements; W. P. Schambra, Dow Chemical on 


Another paper in the Phase Equili- 
brium Symposium was “Low Temper- 
ature Equilibrium,” by G. M. Brown, 
Northwestern Technological Institute. 
A correlation was developed for equili- 
brium constants for hydrogen and 
helium in binary and multicomponent 
systems applicable in the temperature 
range 100°R. to 1000° R. and for pres- 
sures up to 10,000 Ib./sq.in. 

Dudley Thompson, Virginia Polytech- 
nic Institute, presided over the Sym- 
posium on Ultrasonics and Waste Dis- 
posal. The papers on ultrasonics pre- 
sented at the Houston meeting were a 
preview of a more complete ultrasonics 
symposium to be held at the Swampscott, 
Massachusetts meeting in May of this 
year. This symposium, which has been 
organized by Mr. Thompson, will pro- 
vide further insight into the possibilities 
of this new process tool which has al- 
ready found application in fine-particle 
agglomeration in dust- and mist-removal 
systems. H. W. Danser, Jr., reviewed 
developments and installations in the 
collection of dusts and mists by sonic 
means. 

The sonic generators described in 
Mr. Danser’s paper were compressed 
air sirens, 

W. H. Janssen, General Electric Co., 
in his paper discussed electrical means 
of producing energy at ultrasonic levels 
with particular reference to piezoelectric 
materials such as quartz and a new ma- 
terial barium titinate. Barium titinate 
is a ceramic material which can be pro- 
duced in practically any size or form 
and which exhibits the properties of a 
single piezoelectric crystal, even though 
it is not a homogeneous material but 
composed of many tiny cry stals. 

“Industrial Water Management” is 
the name given by C. F. Hauck of Hall 
Laboratories to the comprehensive pro- 
grams, which are becoming necessary in 
many chemical and processing plants for 
the economic use and disposition of 
water. Today, he said, there are few 
water users who cannot profit by a com- 
plete study of the water flow sheet em- 
ployed in their process by the most com- 


(Continued on page 22) 


Co., members, Committee 
“Chief Bull Shooter,” 


Bull Session on Plant Protective Coa 
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Monuments of Achievement 


Complete plants designed, | 
ineered, and constructed 
roster WHEELER 
WHEELER 
PROCESS 


SYSTEMS with DOWTHERM | 


This 32-page bulletin, contain- 
ing descriptions and flow 
diagrams of a variety of in- 
dustrial processes using Dow- 
therm, is available on request. 


Write for Bulletin ID-50-1 


FOSTER WHEELER CORPORATION * 165 BROADWAY, NEW YORK 6, WN. Y. 


WHEELER 
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HOUSTON MEETING 
(Continued from page 20) 


use Of many unsatistactory 


anding of all the factors 


bow 


W. K. Lewis, M.LT., and Warren L. W. V. Houston, President, Rice Insti- 
McCabe, President, A A.L.Ch.E. 


rtent engineers. He emphasized that waste disposal programs as described by 
his study must be thorough, tracing the Mr. Kohlins, who presented the paper, 
installa- involved the evaporation of the effluent 
ions of water systems to a misunder- stream thus effecting concentration of 
involved. the waste to a saleable or readily dis- 
hese factors can have technological, posable form. In one particular case 


Phase uilibria S ium speakers: 
H ess, Texas Co.; O. Redlich, 


onomic, legal and public 
pects 


relations 


Following Mr. Hauck's talk was a 
paper by W. D. Kohlins and 
Demarest of the Blaw-Knox Co. on the oil pressing of menhaden, necessi- 
Specific methods and case histories of 
waste disposal problems which 
turned into profitable, or at the very 
least self-amortizing programs. 


: . Shell Development Co.; R. V. West, 

ice Institute, and E. L. Britt, Texas University of Texas; J. A. Gerster, Uni- 

A&M. versity of Delaware; W. ©. Edmister, 

Carnegie Inst. of Tech. and W. A. 
Gleich, University of Rochester. 


cited, the disposal of fish stick-water, a 
I foul smelling high B.O.D. waste from 


tated the installation of an evaporator 
plant costing roughly $300,000. The 
concentrated waste resulting from one 


were 


The (Continued on page 37) 


Monty Estrada; standing, W. 
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Southern Acid & Sulphur, and C. 


W. E. Alexander and P. S. Buckley of Monsanto Chemical Co., members of Hos- 
pitality Committee. Registration Committee: seated, V. L. Keldsen, Shell Chemical 
Corp.; J. M. Andrews, Humble Oil & Refining Co.; R. Stiffler, Rohm & Haas and 
. Butler, Diamond Alkali Co.; D. P. Delavan, 
. Dickinson, Diamond Alkali, committee chairman. 
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DIVISIONS FOR 
A.LCh.E.? 


A movement was started at the 
Houston Regional Meeting of the 
Institute for the establishment of 
a Technical Data Division. 

The idea came out of an eve- 
ning “bull session” on Phase 
Equilibria, attended by about 40 
of the more interested and rugged 
of those who had attended the 
full day’s program on the same 
subject. 

Such a division would have two 
objectives: (1) to plan and hold 
special programs of papers on 
subjects of interest to division 
members, (2) to make and dis- 
tribute preprints of division's 
papers. 

Prof. Wayne C. Edmister, Car- 
negie Institute of Technology, 
Pittsburgh, Pa., agreed to de- 
termine the number of chemical 
engineers interested, and a com- 
mittee consisting of Robert Ray, 
M. J. Rzasa, and F. W. Winn was 
appointed to help develop the pro- 
posed division. All those inter- 
ested in participating should write 
Professor Edmister. 


Editor's Note: The Program 
Committee, under the Chairman, 
George E. Holbrook, has been 
developing plans for dividing 
the Program Committee into sev- 
eral divisions with the thought 
that they might eventually form 
the basis for the broad divisions 
within the Institute. At present 
the Program Committee members 
are being asked to comment on 
the following suggestions relative 
to divisions: 
Suggestion No, 1 

a. Research and Development 
Division 
b. Process and Equipment De- 
sign Division 

c. Operation and Technical 
Service Division 

d. Economics and Sales 
Division 

Suggestion No. 2 

a. Unit Operations—Division A 
Fluid Flow, Distillation, Evapo- 
ration, Heat Transfer, Absorp- 
tion, Extraction. 

b. Unit Operations — Division 
B—Crushing, Grinding, Filtration, 
Mixing, Drying, Mechanical Sepa- 
ration, Crystallization. 

c. Process Division — Applied 
Thermodynamics, Kinetics, Equi- 
libria. 

d. Commercial Division—Train- 
ing, Personnel, Management Eco- 
nomics, Teaching, Industrial Re- 
lations. 


At present this program is still 
in the experimental stage accord- 
ing to the chairman of the Pro- 
gram Committee. 


: 
| 
. 
. P 
ymers, Texas A & M.; J. C. Counts 


STUDENT CHAPTERS 
MEETING IN BLACKSBURG 


The annual convention of the South- 
ern Regional Conference of Student 
Chapters of the American Institute of 
Chemical Engineers will be held at the 
Virginia Polytechnic Institute, Blacks- 
burg, Va., April 19-22. This confer- 
ence includes Virginia Polytechnic In- 
stitute, North Carolina State College, 
Georgia Institute of Technology, Clem- 
son College, University of Florida, Uni- 
versity of Tennessee, University of Ala- 
bama, Alabama Polytechnic Institute, 
Tulane University, Louisiana State 
University and Vandervilt University. 

The guest speaker will be William 
Knox, a representative of the Standard 
Oil Development Co. The tentative pro- 
gram is as follows: 


Program 


Ape 19— 
1:00-9:00 P.M.—Registration 
7:30 P.M.—Smoker—Informal mixer 


Apait 20 

8:15 A.M.—Invocation 
Welcoming addresses 

9:00 A.M.—Business meeting 

12:30 P.M.—Plant inspection trip ( with- 
in a 50-75-mile radius of 
Blacksburg ) 

7:30 P.M.—Banquet 


Aren 21— 
8:15 A.M.—Guest speaker—Film 
10:45 A.M.—Student papers 
1:15 P.M.—Business meeting 
9:00 P.M.—Informal dance 


8:30 A.M.—Open house and exhibits by 
all engineering departments 


PLAN MERGER IMPERIAL 
CHEM. ARNOLD, HOFFMAN 


Imperial Chemical Industries Ltd. of 
England has made an offer to acquire a 
controlling interest in Arnold, Hoffman 
& Co., Inc., chemical manufacturers of 
Providence, R. I. 

This merger, if accepted, will enable 
Imperial Chemical to enter into the 
manuiacture of dyestuffs and other syn- 
thetic chemical products in the United 
States as well as to provide a medium 
through which dyestuffs and auxiliary 
products manufactured by Imperial can 
be marketed in this country. Arnold, 
Hoffman & Co. Inc., has an issued 
capital of approximately $930,000 con- 
sisting of approximately 93,000 common 
shares of a par value of $10 and the 
price offered by Imperial is $55 per 
share. 

The American corporation operates 
three plants at Charlotte (N.C.), Cin- 
cinnati (Ohio) and Dighton ( Mass.) 
and is engaged in the manufacture of a 
variety of chemical products including 
dyestuffs, plasticisers, wetting agents. 
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THERE’S GOLD IN CALIFORNIA 
BUT GOULD IN SENECA FALLS 


PUMP PIONEERS ANNOUNCE NEW 
STAINLESS CENTRIFUGAL UNIT 


1849 .. . the famous California 
Gold Rush was on! One year 
later Seabury S. Gould had de- 
signed and cast the world’s first 
all metal pump at Seneca Falls, 
N. Y. The Gold Rush is just a 
memory, but Goulds Pumps, Inc., 
is the largest pump manufactur- 
ing plant in the world. 


Their new stainless steel cen- 
trifugal pump, Fig. 3705, was 
created to provide economical 
handling of a variety of acid and alkaline liquors. Rugged 
in performance and economical in operation, it was de- 
signed to meet the corrosive conditions present in the 
chemical, process and allied industries. For economy, the 
fluid end, which is specified in stainless steel, is mounted on 
cast iron supports. This allows selection of the most suitable 
high alloy material for all parts in contact with the liquid, while 
permitting the use of less expensive materials where high 
corrosion or abrasion resistance is not required. From the 
viewpoint of maintenance, both suction and discharge con- 
nections are located in the stainless casing. Removal of the 
casing cover permits the pump interior to be inspected or 
cleaned without disturbing pipe connections. 


Built to handle up to 720 gallons per minute with heads up 
to 200 feet, depending upon capacity, these new centrifugal 
pumps are ideal for the rigid requirements encountered in 
the process industries. To provide maximum service under 
the most exacting conditions, Goulds engineers have speci- 
fied Cooper Alloy stainless castings for the major components 
in contact with corrosive media. Quality castings plus top 
design engineering assure long trouble-free service. 


AVAILABLE UPON REQUEST technical data chart giving 


analyses, comparative alloy designations, properties, 
and applications of cast stainless, nickel and monel. 


The COOPER ALLOY Foundry Co......leading producer 
of Stainless Steel VALVES - FITTINGS + CASTINGS 


4 
OY THE COOPCE ALLOY FOUNDEY CO., HILLSIDE, 
| 
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Carbide and Carbon Chemicals Corp. announced last month the commercial pro- 
duction of allyl cinerin, one of the active 
duction of this material points the way to 


flowers. 


Research, Yonkers, N. Y., and in the 


the new synthetic and pyrethium. 


The compound was first synthesized in March, 1949, by F. B. LaForge and 
others, of the United States Department of Agriculture. Carbide’s first attempts to 
synthesize the material were made about a year ago, and the first commercial 
production was completed in eleven months. The new material was given the 


CARBIDE NEW SYNTHETIC INSECTICIDE 


incipals of pyrethium. Successful pro- 
. 8. independence of imported pyrethium 


The announcement was made at the Boyce Thompson Institute for Industrial 
hotograph above the editors of the technical 
press are receiving from H. B. McClure, vice-president of the company, a pre- 
demonstration explanation of the new product. 
containing flies and water roaches for comparison tests of the killing power between 


generic name Allethrin by U.S.D.A. scientists. 


M.I.T. SUMMER 
COURSE IN COLLOIDS 


A three-weeks special course in the 
colloid chemistry of elastomers, from 
lune 26 to July 14, a feature of the 1950 
Summer Session at the Massachusetts 
Institute of Technology, has been an 
nounced by Prof. Walter H. Gale, direc 
tor of the summer session activities 

Designed primarily for engineers and 
scientists from the rubber and plastics 
industries, the course will be given by 
Dr. Ernst A 
loud chemistry in the Institute's depart 
ment of 


Hauser protessor ot col 


chemical engineering and a 
leading authority in the field. 

The course will be held on weekday 
mornings. For laboratory demonstra 
tions of manufacturing and processing 
methods, the equipment of the M.1L.T 
Rubber Laboratory will be available 
Opportunities will be offered for addi- 
tional discussion periods, seminars, and 
demonstrations in the afternoons 

Tuition for the three-week course will 
be $90. Academic credit will be given 
BISULFIDE PLANT FOR 
STAUFFER CHEM. CO. 


Stauffer Chemical Co. has announced 
the construction of a new plant at Low 
land, Tenn, The plant, which it is ex- 


In the background are chambers 


NOMINATIONS INVITED 
FOR PROFESSIONAL 
PROGRESS AWARD 


The Awards Committee invites 
the assistance of members in select 
ing the first recipient of the Pro 
fessional Progress Award 

The purpose of this award is 
to recognize distinguished achieve 
ment or distinguished contribution to 
the betterment of human relations 
and circumstances in the field of 
chemical engineering. The contri 
bution fay consist of 

a. A theoretical discovery or de 

velopment of a new principle 

b. A development of a new prox 

ess or product 

< An mvention of 

of new equipment 

d. Distinguished service to the 

protession 


developmerft 


The contribution must be in the 
field of chemical engineering 

The Award shall comsist of a cer 
tificate and $1000 in cash The 
award will be made without regard 
to sex, citizenship, race, or residence 
The recipient need not be a mem 
ber of A.LCh.E., but must not have 
reached his forty-fifth birthday 

Please send properly documented 
nominations promptly to Dean T. K 
Sherwood, Massachusetts Institute 
of Technology, who is Chairman of 
the Awards Committee 
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pected will be completed late this year, 
and will produce carbon bisulfide, used 
in the manufacture of viscose rayon and 
cellophane, will cost $1,000,000. 


REPORT GIVEN ON 
DOW EXPLOSION 


Inflammable gases escaping through a 
blown safety disc led to the explosion 
which took eight lives and wrecked a 
portion of The Dow Chemical Co.'s 
latex plant during February it was dis- 
closed in a report submitted by Mark 
E. Putnam, vice-president and general 
manager of the company, to Arnold 
Renner, chief of the fire marshal di- 
vision of the Michigan State Police. 
Source of the ignition which set off the 
blast was still a mystery, however 

The report, which concluded nearly 
two weeks of study by Dow engineers 
and technical personnel, said welding 
activities, originally considered a pos- 
sible ignition source, were ruled out 
when found such work 
was going on only in other parts of the 
building separated by a 12-in. fire wall 
from the room where the blast occurred. 
The company further pointed out that 
all electrical apparatus and telephones in 
the ill-fated reactor room were an ex- 
plosion-proof type 


investigators 


The area was also protected by a 
sprinkler system and ventilating fans 
capable of removing 26,000 to 42,000 
cu.ft. of air/min., the company said. 

The latex is manufactured from a 
mixture of styrene, butadiene and water. 
These materials are polymerized in a 
steel reactor 

During the process one of the twelve 
reactors in the plant apparently built up 
abnormal pressure, the company re- 
ported, causing its safety discs to blow 
releasing the inflammable vapors into 
the room 

The company said it had engineered 
additional precautions into the plant 
which would vent the reactors directly 
to the outside air, but the system had 
been abandoned when experience proved 
it was not effective because the rubbery 
product clogged the lines. 

The company added that it had for 
sevreal months been developing a new- 
type stationary reactor which is expected 
to afford greater safety and efficiency. 

The building in which the explosion 
occurred was a relatively new one, hav- 
ing been built in 1944 t~ manufacture a 
material known as Styraloy. Styraloy.¢ 
which was made from the same raw 
materials as the latex, was discontinued 
in 1946 and the equipment was converted 
for the production of latex. The plant 
had been operated almost continuously 
since 1944 without previous fire or ex- 
plosion 
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when vacuum is vital 


you can count on KINNEY 


Kinney High Vacuum Pumps are ot work in all 
phases of low pressure processing — in the produc- 
tion of television tubes, titanium, penicillin, elec- 
trical condensers, coated camera lenses, dehydrated 
foods, and scores of other products. Their 
dependability and high pumping speed have 
helped bring vacuum out of the laboratory and 
onto the production line. Kinney Pumps are es- 
tablishing important records both for length of 
service and economy of operation. They are 
virtually a “production must” whenever processes 


require fast pump down to low absolute pressures. 
Performance is the big reason why Kinney 
Pumps are so often specified “when vacuum is 
vital”. Perhaps they can help speed YOUR proc- 
esses or improve YOUR products. Write for 
Bulletin V-45, describing the complete line of Single 
Stage and Compound Vacuum Pumps. Kinney 
Manufacturing Company, 3546 Washington St., 
Boston 30, Mass. Representatives in New York, 
Chicago, Cleveland, Houston, New Orleans, Philo- 
delphia, Los Angeles, San Francisco, Seattle. 


Foreign Representatives: General Engineering Co. (Radcliffe) Ltd., 
Station Works, Bury Road, Radcliffe, Lancashire, England . . . Hor- 
rocks, Roxburgh Pty., Lid., Melbourne, C. |. Australia .. . W. S. 
Thomas & Taylor Pty., Lid., Johannesburg, Union of South Africa . . . 
Novelectric, Ltd., Zurich, Switzerland. 


‘ne B KINNEY Vacuum Pumps 
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| MIDWEST CONFERENCE 
ON FLUID DYNAMICS 


The Midwest Conference on Fluid 
Dynamics will be held at the Univer- 
sity of Illinois, Urbana, May 12 and 13. 
This conference is being arranged by 
the Fluid Dynamics Panel at the Uni- 
versity of Illinois, Chairman of the 
technical program on chemical engineer- 
ing is H. F. Johnstone, professor, chem- 
ical engineering department, University 
of Ilinois. 

The papers and speakers at the chem- 
ical engineering session which will take 
place Saturday morning, May 13, are: 


Some Uses of the Mechanics of Similitude 
in Pilot Plant Experimentation—J. H. 
Rushton, Illinois Institute of Technology 

Velocity Profiles in Annuli—J. G. Knud- 
sen, University of Oregon and D. L. 
Katz (speaker), University of Michigan 

Impact Tube Measurements in Isothermal 
Air Jets—J. F. Taylor, University of 
Illinois, and E. W Comings (speaker), 
University of Illinois 

Application of the Reichard Equation—-T 
Baron, University of Illinois 


because—with horizontal plates, filter aids are permitted to flow in a Surface Velocities of Liquid Films in 


natural direction, with gravity, and are deposited in an even cake Streamline Flow Region—M. L. Jackson, 
of uniform thickness. (speaker), University of Colorado, and 
R. T. Johnson and N. H. Ceagiske, Uni- 
because—the filter cake rests flat on the supporting plate without tensile | versity of Minnesota 


or distortive strain, will not crack, slip, or break under pressure, 
assuring even filtration. 


A.S.E.E. MEETING IN 


because—any filter paper, cloth, screens, or filter media can be used. JUNE IN SEATTLE 
+  Serength in the cake itself is not important, pressure simply presses j 

' the cake more firmly on the supporting horizontal plate. The 1950 annual meeting of the 
hori places are bolted soged te it American Society for Engineering Edu- 


removed for cleaning. An extra unit assembly of horizontal plates 

Giver cad che Ghuring proces Wash., from June 19-23. Engineers en- 

| gaged in teaching and industry will 

scavenger plate that makes possi recovery st ofa run 

and other operating advantages are reasons why Sparkler Horizontal 
Plate Filters are so widely used in the chemical processing industry. 


writing, mathematics for chemical engi- 
neers, accrediting, and financing before 
the division of chemical engineering. 
Among the speakers will be L. M. K. 
Boelter, Mott Souders, Jr., G. G. Brown, 
and Lloyd Berg, all members of 
The division dinner will 
hear Prof. M. P. O’Brien, chairman, 
department of engineering at Berkeley, 
on “The Nature of Engineering.” 


tadustria! Department, 


CHEMICAL EXPOSITION 
OF A.C.S. IN CHICAGO 


“A Half Century of Chemical 
Progress” will be the theme of the 
Sixth National Chemical Exposition 
sponsored by the Chicago section of 
American Chemical Society which will 
be held in the Chicago Coliseum, Sept. 
5-9, 1950. Dr. Marvin C. Rogers, direc- 
tor of research, R. R. Donnelley & 
Sons, is chairman of the exposition 
committee. 


Many special features and special ex- 
hibits are planned An educational ‘ 
feature will include an exhibit of chem- 
ical textbooks, biographies and scientific 
contributions of outstanding chemists. 
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American Republics Corporation depends on 
ALCOA Activated* Alumina to dry residue gas at 
their Silsbee, Texas, gasoline plant. 

Each of the two dehydrating towers, illustrated, 
is charged with 16,000 Ibs. of ALCOA Activated 
Alumina. Gas, entering the towers at approxi- 
mately 100° F. and 900 psig, is dried to dew 
points not exceeding minus 10° F. Approximately 
15,000,000 standard cubic feet of gas passes 
through the towers daily. Reactivation is accom- 
plished with natural gas heated to 375° F. 

ALCOA Activated Alumina was chosen for this 
installation because it is dependable and economical. 
It can be reactivated an almost unlimited number 
of times, without appreciable effect on its moisture 
adsorption efficiency. 

ALCOA Activated Alumina will readily and 
repeatedly adsorb moisture from vapors and gases 
to dew points below minus 100° F. without chang- 
ing its form or properties. It does not soften, 
swell, or disintegrate even when immersed in 
water. Furthermore ALCOA Activated Alumina 
is chemically inert to most gases and liquids, and 
is non-toxic. 

ALCOA Activated Alumina is an efficient, long- 
lasting desiccant for dehydrating to dew points 


even below minus 100° F. Let us send you com- 
plete information. ALUMINUM COMPANY OF 
America, Cuemicats Division, 605n Gulf 
Building, Pittsburgh 19, Pennsylvania. 


*Reg. T.M., Aluminem Company of America 


ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS - CALCINED ALUMINAS + HYDRATED 
MLUMINAS TABULAR ALUMINAS + LOW SODA ALUMINAS 
ALUMINUM FLUORIDE « SODIUM FLUORIDE SODIUM 
ACID FLUORIDE + FLUOBORIC ACID CRYOLITE GALLIUM 
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UTOMATIC CON 
QUIPMENT 


of the salle pressure in the system. 


3 RICHMOND STREET, PROVIDENCE 3, R. 1, USA 
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BULLETINS 


1 @ EVAPORATORS. A bulletin from 
General American Transportation 
Corp., process equipment division, 
on types of a. Contains a 
description of the flat plate heating 
surface evaporator with a self-clean- 
ing provision. This is a recent Scan- 
dinavian development and company 
is licensee in the United States. 
Other pages contain a discussion of 
evaporation as a unit operation, the 
design trend in evaporators, descrip- 
tions of the various types—the in- 
tegral self-supporting evaporator, the 
long-tube film-type, vertical recircu- 
lators, etc. 


2 © CLEANING COMPRESSED AIR. 
From the Logan Engineering Co., a 
bulletin on the Aridifier, a centri- 
fugal separator for removing mois- 
ture, dirt, oil, and fine scale from 
compressed air lines. The com- 
pressed air supplies the motive 

wer for four multiblade rotors or 
impellers. The moisture and air are 
impinged upon the blades, and the 
impurities are thrown by centrifugal 
force, to the outer edges. Beside a 
description of the apparatus and its 
operation, installation ictures, 
tables on compressed air discharge, 
diameters and volumes of pipes, and 
a table on quantity of air used by 
various pneumatic machines round 
out the publication. 


3 ¢ COOLING TOWER. A brief de- 
scription of the new Aquatower line 
of water-cooling towers made by The 
Marley Co. The towers are a stand- 


SER 


less of quantity. Through the reg- 
ulator on the grit channel, operators 
can maintain the best velocity for 
grit removal. Information on grit 
chamber design, including methods 
of calculating the cross section of 
the chamber, the length of the cham- 


ber, a design for low head loss, and 
a design for normal head loss is 
given. 


6 @ THE GLASS LINING. A_ house 
magazine of the Pfaudler Co. for 
the dairy, food, beverage, and chem- 
ical industries. Features glass-lined 
equipment and contains various 
processing articles. This issue con- 
tains a feature by W. L. Faith, di- 
rector of engineering, Corn Products 
Refining Co., on the use of tanks 
and kettles for general pilot plant 
work. 


7 @ CENTRIFUGALS. A booklet on cen- 
trifugals for the process industries 
which contains sections on how cen- 
trifugals are employed, descriptions 
of baskets, the suspended centri- 
fugals, and center-slung centrifugals 
of the Tolhurst Co. A discussion 
on factors influencing dryness and 
capacity, plus an alignment chart on 
the determination of centrifugal 
ee round out this 16-page bul- 
etin. 


8 @ PLASTIC FILTER FRAMES. St. Regis 
Sales Corp. is offering filter frames 
made of Panelyte, a phenolic resin 
laminate. The plates are designed 


to give greater chemical resistance 
than cast iron, as well as greatly de- 
creased weight. The plates are solid 
pieces, with no tie rods. A one-page 
descriptive sheet showing two types 
of filter plates, plus details of the 
drainage elements. 


9 @ MULTI-POSITION MOTOR. A line 
of gear head electric motors which 
can be mounted in any position, 
horizontal, inverted, side wall, or 
vertical, without loss of lubrication, 
is a newly announced feature of 
Sterling Electric Motors, Inc. Th 
gear head motors will give the coi 
rect speed for any application; h 
dip-and-splash lubrication. 


10 © THERMOWELLS. For Therm 
wells of every size, shape, and d 
scription, Trinity Equipment Cory 
has a new catalog of 44 pages. Co: 
pletely illustrated and documente 
with data and illustrations of eac 
individual Thermowell type, t 
booklet also has tables on the che 
ical properties of various metals, a 
other table which gives the physic 
properties and mechanical prope 
ties of these same metals, plus 
material selection table which giv 
the recommended metal for a The 
mowell depending on temperatu 
conditions of various corrosive su 
stances. In addition, Trinity mak 
and shows crude assay stills, Pa 
bomb chambers, propane flash po 
grease viscometers, strainers, reflu 
heads, etc. 


Cards valid for only six months after date of issue 


ard pack line, completely as- 
sembled. Capacities range from 3 to 
50 tons. Specifications and dimen- 
sions of the various towers are given. 


5 © SEWAGE GRIT REMOVAL. A tech- 
nical supplement from the American 
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sewage treatment field. One feature 
of the channel is its rectangular cross 
section which is designed so that 
velocity of flow is constant regard- 


435% 7 40 41 «42 «43 «50 52 


Mail card for more datap 


April 1950 


“4 
| 
| 
| 
e = 
a 
> 
ve 
4 
r 
1 
- 


11 @ PRESSURE VESSEL ACCESSORIES. 
engineering data and 
specification details on pressure ves- 
sel accessories, are in a new 64- 
catalog of the Lenape Hydraulic 
Pressing & Forging Co. It ibes 
necks, manways, nozzles, tank sumps, 
various flanges, etc. The handbook 
section contains various conversion 
factors, dimensions of bolts and nuts, 
pipe dimensions, standard flange 
acings, pressure-temperature  rat- 
ngs, etc. 


2 © DOWTHERM VAPORIZER. The 
{cKee Dowtherm vaporizers of the 
iclipse Fuel Engineering Co., are 
escribed in a new engineering pam- 
hiet. Shows the various types of 

wtherm vaporizers made, plus 
ata on heat transfer, comparison of 


totally enclosed, automatically 
lectric sump pump, which has un- 
lerwriters’ approval for Class I, 
sroup D, and Class II, Groups E, F 
nd G hazardous locations, is de- 
cribed in a flyer of the Penberthy 
njector Co. Gives details of the con- 
truction, as well as prices, capacity, 
epth of sump, height of pump, etc. 


5 @ WATER SOFTENERS. A compre- 
ensive bulletin on recent develop- 
ents in hot-process water softeners 
is new with the Graver Tank & 


as 


Manufacturing Co. Beginning with 


a discussion of the operating prob- 
lems requiring boiler feed-water 
treatment, the explains the 


twelve principal methods of feed- 
water treatment and then goes into 
detail on the hot-process treatment. 
Treatment and ~~“ are de- 
scribed. Pages of flow ex- 
plain different systems, and the last 
of this 36-page book is given over 
to other equipment and flow sheets 
of typical installations. 

16 @ MAGNETIC PROTECTION. 
Sprout, Waldron & Co., Inc., are now 
making permanent Alnico magnets 
for the removal of tramp iron. The 
units can be installed in either wood 
or metal feed spouts and can be 
furnished in any width. A bulletin 
available shows how the magnet can 
be installed on disc refiners, hammer 
mills, pellet mills, etc. Installation 
data are contained in a separate data 
bulletin. 


17 @ MERCURY MANOMETER FLOW 
METER. Fischer & Porter Co. an- 
nounce a new bulletin describing 
mercury manometer flow meters 
which eliminate pressure-tight bear- 
ings and stuffing boxes. The new 
flow meters are available in several 
models. Can be furnished with 35- 
in. to 400-in. water column equiva- 
lent range tubes. Withstand 1500 
Ib./sq. in. pressure. Bulletin de- 
scribes the instrument, its magnetic 
clutch, electric impedance bridge 
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transmitter, gives ineering speci- 
fication data, and, ‘briefly, other F. & 
P. instruments. 


18 @ FIRE EXTINGUISHER INSPECTION 
CHART. For those safety engineers 
who need to check on fire extin- 
uishers, the Ansul Chemical Co. 
fas a periodic inspection record for 
ishers. 
30-odd 


maintenance of fire exti 
Space for 26 inspections 
extinguishers. 

19 @ STEAM TURBINE. De Laval, ina 
bulletin, describes a new, 
single-stage turbine for high oe 
sure, high temperature service. This 
particular model usesan initial steam 
pressure of 1450 Ib. and a back pres- 
sure of 300 lbs. From 600 to 2006 hp. 


20 GLASS-BLOWING EQUIPMENT. 
Scientific Glass Apparatus Co., Inc., 
in a 50-page bulletin, pictures all 
equipment necessary for glass blow- 
ers. In addition to the equipment 
itself, there is a whole section de- 
voted to the different types of stop- 
cocks. 


21 @ THERMAL INSULATION. A book- 
let illustrated with numerous appli- 
cation photographs, shows the Fiber- 
las thermal insulation of the Owens- 
rning Fiberglas Corp. Various in- 
sulations are described along with 
properties and characteristics. Data 
on thermal conductivity, sound ab- 
sorption, weight, physical character- 
istics, etc. Applications are shown 
for many industrial installations. 


22 « CORROSION DATA. Haynes 
Stellite division of the Union Car- 
bide & Carbon Corp., tells the com- 
one corrosion-resistant story of four 
astelloy alloys in a new edition of 
the —- book, “Corrosion Re- 
sistant Alloys.” Chemical composi- 
tion is given, and then pages of cor- 
rosive-media data on hydrochloric, 
phosphoric acid, sulfuric acid, or- 
ganic acids, nitric, etc. Gives 
tration results, and contrasts the 
physical and mechanical properties ( 
of Hastelloy alloys. Shows available | 
forms, fabrication procedures, etc. ‘ 


24 @ CENTRIFUGAL RESEARCH. Bird 
Machine Co. has a new pamphlet 
which describes its research and 
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development center. The equi 

ment used in sanaesieiphandiins > 
search is shown in excellent pictures. 
Describes centrifugal separation, 
tests and equipment, filtration, etc. 
Tells stories of how waste materials 
have been salvaged by research done 
at the Center, and ends up with a 
picture description of all the equip- 
ment made by the Bird Machine Co. 
Of interest to coal, chemical, paper, 


pulp, and processing industries. 


25 @ PNEUMATIC TRANSMISSION. A 
primer of Republic Flow Meters on 
aa transmission devices. The 
k begins with principles of meas- 
urement and goes step by step 
through construction features, oper- 
ating principles, design and _per- 
formance features, materials of con- 
struction, etc. Well illustrated. Prin- 
ciples are shown by line drawings. 


26 @ ALLOY CHAINS. For handling 
sticky, abrasive materials, Beaumont 
Birch Co. is making new Beaucalloy 
chains, traction wheels and buckets. 
Bulletin shows construction of links, 
buckets, etc., data on alloy, plus fea- 
tures of construction which make for 
long service. Bucket has a dovetail 
lock which eliminates conventional 
bolting, gives smooth inside face free 
of bolt projection. 


EQUIPMENT 


27 @ TOTE SYSTEM. For those inter- 
ested in bulk handling of materials, 
a general news feature of the Tote 
System, Inc., will contain for them 
a complete explanation of the tech- 
nique worked out by this company. 
The system is built around the Tote 
bin, a rectangular container which 
will carry a load of more than two 
tons. 


28 e VISCOMAT. A joint announce- 
ment of the Brookfield Engineering 
Labs., Inc., and Brown Instruments 
division of Minneapolis-Honeywell 
Regulator Co. tells of a new indi- 
catl and recording instrument 
called Viscomat. The instrument is 
capable of indicating and recording 
viscosity changes as small as % of | 
per cent of scale, from a minimum 


R FREE DATA 


of 20 cp. to a maximum of 100,000 
cp. Combined with a recorder, the 
new instrument can be used as an 
automatic controller with built-in 
audible or visual alarms. The vis- 
cosity measuri: indle may be im- 


mersed in the fluid being measured, 
without samples being 


29 © LEAD BRICKS. For use in pro- 
tecting personnel from radiation in 
neucleonic experimentation, the 
Nuclear Instrument & Chemical 

has developed interlocking 
lead bricks which eliminate the low 
density joint space between ordinary 


rectangular lead bricks. Interlock- 
ing sections are so designed that a 
obtained 


com — dense wall may 
by fitting the bricks together. Four 
different shapes available. 


30 @ LABORATORY MICROFEEDER. A 
microfeeder designed to inject in an 
uninterrupted flow through a capil- 
lary tube and injection needle, 
which has a feeding rate as low as 
1 cc./hr., is a new development of 
% Proportioners, Inc. %. The com- 
pany presents this development as a 
catalyst activity testing charge pump. 
Feed is delivered without pulsation 
of flow, and is accurate within + (4 
of 1%. A change of gears, readily 
accessible, gives a choice of different 
space velocities. 


31 @ BLADELESS PUMP. A new type 
pumping unit for handling trash, 
sewage, and large particle materials 


such as and textiles, has been 
develo: by Fairbanks, Morse & 
Co. The pump impeller is bladeless 
and the fluid passes through the im- 
— to a single-rotating channel. 

he curved channel starts at a small 
radius at the axis of rotation, and 
fans out in a helical path. The cen- 
trifugal action throws the fluid 
against the side of the bent channel 
and since this slants forward, the 
fluid is driven along. Bulletin de- 
scribing details of construction and 
use, available. 


32 © PROCESS PUMP. A De Lav 
general service pump, for use i 
process industries handling liquid 
that are viscous, corrosive, or carry 
ing suspended solids, and which ca 
be furnished with open or cle 
impellers, is new with the company 
A feature of the pump is that th 
entire rotor can be adjusted axially 
by means of an external adjustin 

screw. This is to compensate fo 

wear of the impeller face. The pumy 

can be changed from open to close 

impeller or vice versa, easily. 


33 © PORTABLE AGITATOR. A heavy- 
duty liquid agitator which can bel 
moved from one tank to another, for 
batch mixing and blending, is newly 
developed by Mixing Equipment 
Co., Inc. The new agitator is a 
turbine type and is mounted on 
casters for transportation between 
tanks. Correct mixing speed is de- 
termined by a variable speed con- 
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trol, and the impeller shaft and the 
impeller are raised and lowered hy- 
draulically. Unit has its own baffles 
and is supplied in capacities up to 
41% hp. in any metal, for the indi- 
vidual processing. 


34 @ LEVEL INDICATORS. Direct read- 
ing of level indicators, with illumi- 
nated dials, are new with the Pan- 
alarm Products, Inc. Changes in 
levels from any source from any re- 
mote point are reproduced on a 
graduated, illuminated dial. Instru- 
ment operates on any 3 to 15 Ib. 

umatic transmitter, or direct 
bom the valve-loading pressures. 
Available in single units or in mul.- 
tiple units, they may also be 
equipped with high- and low-level 
alarm switches. 


5 @ PRESSURE RELIEF VALVE. Car- 
ridge-type hydraulic relief valve 
vailable with pressure settings rang- 
ing from 100 to 5000 Ib./sq.in. is 
ow being made by Pantex Manu- 
facturing Corp. Company states 
valve opens and closes within a 7% 
differential. Data sheets, descriptive 
literature, etc., available. 


36 @ SELF-CLEANING HEAT EX- 
CHANGERS. Davis Engineering Corp. 
has a new heat exchanger that auto- 
matically cleans itself at predeter- 
mined intervals. A bulletin is avail- 
able which explains the cleaning 
mechanism. Transverse baffles are 
connected by the rods to a drive 
mechanism. By moving the baffles 
along the heater tubes the tubes are 
scraped down. 


37 @ GLASS PIPE GASKETS. Indus- 
trial snap-on gaskets that are self- 
centering and noncorroding, are 
being made by United States Gasket 
Co. for conical end glass pipe. The 
gaskets are made of Teflon and are 
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resistant to corrosive chemicals. 


38 « CORROSION RESISTANT HOMO- 
GENIZER. Colloid Equipment Co., 
Inc., introduces a stainless steel hand 
homogenizer which can handle acids 
and caustics. For use in laboratory 
and pilot plant experiments, the 
homogenizer incorporates a com- 
lete new desi All fiuids come 
in contact with corrision resistant 
stainless steel. No gaskets or wash- 
ers. Is adjustable to various pres- 
sures. Lever operated. 9-ounce 
capacity, weight 8 Ib., cost $19.95. 


39 «@ VALVES. A complete new line 
of Hancock bronze valves having 500 
Brinell stainless steel seats and discs 
and a diaphragm construction of im- 
proved strength is a new product 
of Manning, Maxwell & Moore, Inc. 
The new bronze valves are being 
manufactured in sizes of 14 in.-2 in. 
and are available in globe and angle 
types. Designed for pressures up to 
150 Ib./sq. in. saturated steam or 
with non-shock cold water, oil, or 
gas service, up to 300 Ib./sq. in. 


40 e FOR RUBBER-LINED PIPE. For 
cutting, facing, grooving and coun- 
terboring flexible, hard rubber-lined 
pipe, Gates Engineering Co. has a 
new Gaco pipe tool which will fit 
11% to 4 in. diameter pipe. The tool 
was developed to eliminate costly 
methods of pre-engineering and pre- 
fabricating. It is designed especially 
for adaptation with the company's 


special pipe joints. 


41 @ PRESSURE TRANSMITTER. A 
new  force-balance-type _ pressure 
transmitter which makes it possible 
to measure and transmit, up to 1000 
ft., a small pressure change with an 
accuracy of 44% of the range span, 
is the claim of Taylor Instrument 
Co. for its new Transaire pressure 
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transmitter. Narrow range spans are 
available over 35 to 4 oa: in 
abs., with a sensitivity of 0.1%. 
Other features such as stainless steel 
construction, linear output of trans- 
mitter, varied operating ranges, etc., 
are explained in company bulletins. 


42 @ CHEMPUTER. A circular slide 
rule for calculating any problem of 
simple —— is now on the 
market by Coleman Instruments, 
Inc. It establishes any linear calibra- 
tion, retains such calibrations, signals 
potential errors in standard data, etc. 


43 @ SPRAY DECK COOLER. For food 
freezing, storage, candy, ice cream, 
and other ee processes, 
Niagara Blower Co. has a new spray 
fan cooler for installation in refrig- 
erated rooms where high capacity 1s 
required but ceili height 
stricted. Air is washed, chilled, and 
discharged, and five unit sizes are 
offered with capacities ranging from 
1680 to 11,000 cu. ft./min. of chilled 
air. 


CHEMICALS 


50 @ PLASTICIZER. Diocty! adipate, 
an odorless plasticizer for vinyls and 
other synthetic resins was announced 
in production by B. F. Goodrich 
Chemical Co. Of low acid content, 
the new compound designated GP 
233 was specifically designed to im- 
prove low temperature properties of 
vinyl. Company states that tests have 
shown vinyl compounds so plasti- 
cized will withstand temperatures as 
low as —70° F. without becoming 
brittle. 


51 @ SURFACE ACTIVE AGENTS. Mon- 
santo Chemical Co. introduced two 
nonionic surface active agents for 
industrial use. Both are polyoxy- 
ethylene thioethers and compatible 
with anionic- and cationic-type de- 
tergents and are effective in hard 
water and in the presence of metallic 
salts. A bulletin which has descrip- 
tive data, and chemical and physical 
properties such as wetting speed, 
interfacial tension, compatibility, 
etc., and suggested uses for the two 
new surface active agents is avail- 
able from the company. 
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York, 


52 @ ALUMINUM PAINT. The use of 
aluminum paint in industry is de-¢ 
scribed and illustrated in a compre- \ 
hensive 32-page booklet distributed 4 
by the Aluminum Co. of America. » 
Applications of aluminum paint are 
given in some detail; the company 
points out the advantages of the 
paint and shows how it can be used 
either as a primer or finishing coat. 
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Why shop around for piping materials? 
CRANE has everything you need 


BEST BUY FOR MANY CORROSIVE SERVICES 


These Crane Ni-Resist Cast Iron Gates give high resistance to cor- 
rosion on many services at moderate cost. Ni-Resist, used in body 
and bonnet, has equivalent strength of ordinary cast iron... but 
has substantially greater resistance to wear, erosion, and corrosion. 
Also, these valves are trimmed with Crane 18-8 Mo—with stem 
threads outside the valve .. . not exposed to line fluids. 


Carefully balanced body and bonnet design assures high strength 
under line strains. Well proportioned stem with T-head disc-stem 
connection keeps valve operating smoothly and seating tight. Maxi- 
mum port openings permit unrestricted flow. Available with bolted 
or clamp type bonnet, screwed or flanged ends, depending on size. 
See your Crane No. 49 Catalog, page 374, or send for Corrosion- 
Resistant Circular No. 320. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


Ne. Gate 
THIS PROCESS PIPING HOOKUP, FOR EXAMPLE, 


CAN BE 100% CRANE-£QUIPPED ON ONE PURCHASE ORDER Sizes.) 10 Binch 


PIPE 
HANGERS 


FLANGED 
FITTINGS 


WELDING 
| FITTINGS 
J) . 


EVERYTHING FOR EVERY PIPING SYSTEM 


coe AND 
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VALVES + FITTINGS « PIPE +» PLUMBING AND HEATING =e 
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are one of your 
best Material 
Handling Answers 


@ Ajax Lo-Veyors give you a complete, self-contained 
means of conveying dry aggregates (bulk materials). 
The Ajax-Shaler Shaker provides a reciprocating drive 
which eliminates dozens of idler bearings, head and tail 
pulleys and eccentric shafts. 

Ajax Lo-Veyors are available in open and closed pan 
and tubular types. They provide gas tight construction 
for critical processes and explosive operations. 

Widely used by leading chemical, food, and other 
industries. Write giving outline of your requirements. 


AJAX FLEXIBLE COUPLING CO. INC. 


16 English St., WESTFIELD, N. Y. 
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LETTER TO THE EDITOR 


Something on “Something for 
Nothing” 


Sir: 

In the February issue . . . C. G. 
Kirkbride was author of an Opinion and 
Comment, “Something for Nothing.” 
The last paragraph specially attracted 
my attention. It is obvious that some 
members of the Institute at the higher 
levels recognize the lack of a complete 
cooperation of the membership of the 
chemical engineering profession with 
the A.L.Ch.E. 

An organization is as effective as it 
is democratic. Wisdom should flow up 
from the lower ranks of membership as 
well as passed down from the higher up. 
The Associate and Junior members are 
denied the right to participate in the 
affairs of the Institute and to vote. To 
me this is taxation without representa- 
tion. Those of us who have retained 
our membership for a number of years 
and continue to support the Institute, 
it is because of our devotion to the 
chemical engineering profession, but in 
no wise 1s it an approval of the manner 
in which the Institute is organized and 


| administered. If we are lukewarm to- 
| wards the Institute, it is as much the 


fault of the Institute as of ours. I 
should, therefore, like to see every mem- 
ber having the right to vote and actively 
participate in the affairs of the Insti- 


| tute 


M. G. Larian, 
East Lansing, Mich 
Feb. 22, 1950. 


Author's Comment: | am inclined 
to agree with Dr. Larian that it would 


| be desirable for a greater number of 


the Institute members to take direct 


part in its work. When the Membership 
| Policy Committee considered the prob 


lem of membership requirements and 
privileges, there was a strong feeling by 


| at least two members of the Committee 


that both Junior and Associate members 
should have the right to vote as well as 
Active members. I personally feel that 
sooner or later serious consideration 
shall have to be given to this question. 


C. G. Kirkbride. 
Marcus Hook, Pa 
March 8, 1950 


REPORT NO. 4 TENN. 
VALLEY AVAILABLE 


Chemical Engineering Report No. 4 
“Agglomeration of Phosphate Fines for 
Furnace Use” is another in the series 
of reports covering major projects of 
the Tennessee Valley Authority. A few 
copies are available for free distribution 
to persons having a special interest in 
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the developments, and may be obtained 
by writing to: Tennessee Valley Au- 
thority, Division of Chemical Engineer- 
ing, Wilson Dam, Ala. Report No. 4, 
like the other reports, also may be ob- 
tained from the Superintendent of Doc- 
uments, Government Printing Office, 
Washington, D. C. This report is com- 
piled by E. L. Stout. 


WATER POLICY BY E. J. C. 


Because of the broad knowledge and 
experience of the members of the engi- 
neering profession in the general matter 
of water resources development and 
utilization, the Engineers Joint Council 
at its meeting Jan. 20, 1950, approved a 
program for outlining the profession's 
conception of the elements of a sound 
national policy and for presentation of 
specific recommendations to the tempor- 
ary Water Resources Policy Commission 
which was created Jan. 3 by an executive 
order of the President of the United 
States. This temporary Presidential 
Commission included in its procedure an 
opportunity for all persons and organi- 
ations concerned with water resources, 
to bring to its attention their conception 
of the elements of a sound water policy 
for the nation. 

EJC has had this subject under study 
for the past two years. It is convinced 
that adequate conservation and develop 
ment of our national water resources are 
unattainable under present uncoordi 
nated and frequently opposing policies 
and that present practice is detrimental 
to the nation’s economic progress. These 
conclusions were brought out January, 
1949, in a report to Council's Water 
Policy Committee. At its November, 
1949, meeting, Council instructed its 
Water Policy Panel to take whatever 
steps might be indicated to create a com 
mission which would review present 
water resources policies and make re- 
commendations to the Congress for re- 
vision and restatement. The Panel there- 
after conferred with other organizations 
having a similar interest, and was con- 
sidering presentation to Congress at the 
time the temporary Commission was 
created by the President. 

Under Council's program of Jan. 20 
task committees are now being set up. 

Members of the EJC Water Policy 
Panel who will have the administrative 
responsibility for the project are : 

R. D. Hoak, A.LChE 

FE. L. Clark, A.I.M.E 

C. W. Mayott, A.LE_E 

W. F. Uhl, A.S.MLE 

W. W. Horner, A.S.C.E.. Chairman 

Since the President has directed his 
temporary commission to complete its 
work by Dec. 1, 1950, recommendations 
from the engineering profession should 
be transmitted by July 1 
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For 77.7 Per Cent Sulphuric Acid 


Here's how a chemical plant in northern Illinois uses a Horton * 
steel tank of welded construction in its operation. 77.7 per cent 
sulphuric acid manufactured at the plant is pumped into this 1,500- 
ton tank at the rate of 150 tons per day. The tank, which is 3114 
feet in diameter by 35 feet high, is mounted on a grillage 15 feet above 
the ground and the acid flows from it by gravity into tank cars or 
tank trucks for delivery to the steel mills. 


The self-supporting umbrella roof on the tank shown above is a 
popular type because it leaves the inside of the tank entirely clear 
of obstructions. When you need welded steel storage tanks like this 
or of any other design, get an estimate from our nearest office. 


* Trade name for steel tanks built by... 


Plants ot BIRMINGHAM, CHICAGO, SALT LAKE CITY, ond GREENVILLE, PA. 
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3 to Minimize “pick up” 


This is a treatment we developed in our own laboratory 
and foundry to meet special conditions for certain furnace 
operations. Normal high alloy castings would withstand the 
heat all right but abrasion, erosion and pick up were some- 
thing else again. The ‘‘Duralized”™ Rolls solved the problem. 

While you may not need a high alloy casting calling for 
the Duralizing treatment, you may have a high alloy casting 
problem. We'll be glad to study it with you and recommend 
the alloy and type of casting best for your requirements. 


A.S.E.E. STUDY SHOWS 
ENGINEERS NEEDED 


Unless the percentage of high school 
graduates entering engineering colleges 
is increased, there is a strong probabil- 
ity that instead of a large surplus of 
engineering graduates, which has been 
prophesied rather widely, there will soon 
be fewer engineering graduates available 
than are needed annually by our national 
economy. This is the conclusion drawn 
by a subcommittee of the Manpower 
Committee of the American Society for 
Engineering Education from a study of 
trends in secondary school and engineer- 
ing college enrollments, and of the sta- 
tistics on 1949 engineering enrollments 
and graduations recently assembled 
jointly by the Society and the U. S. 
Office of Education, which are to be 
published soon by both organizations. 


“The disturbances of the early war years 
caused a serious shortage of engineers. 
which was widely publicized,” the report 
said. “This publicity, coupled with war 
experiences of individuals, was undoubtedly 
a strong factor leading an unprecedented 
number of students, veterans and nonvet 
erans, to enter engineering colleges in 1946 
Freshmen in that fall numbered about 
93,000 in all United States engineering 
colleges listed by the U. S. Office of Edu 
cation, and constituted 8.6 per cent of high 
school graduations of the preceding June, 
compared to a’ prewar average of about 3.2 
per cent. Other classes were also large, and 
predictions of an oversupply of engineers 
became numerous 

“Freshmen engineering enrollments have 
declined steadily since 1946, until in 1949 
they constituted only 3.0 per cent of the 
June high school graduates, and made up 
a class of 42,000, no larger than it would 
have been had prewar trends continued un- 
disturbed through the war years 


How Many Engineers Are in Prospect? 


“Of the 93,000 freshmen engineering 
students of 1946, 55,000 are now seniors. It 
the ‘survival ratio’ of last year holds good 
this year, there will be about 51,000 engi 
neering graduates in 1950. Assuming a 
gradual return over the next three years to 
prewar ‘survival ratios’ indicates about 
35,000 engineering graduates in 1951, about 
25,000 in 1952, and about 19,000 in 1953 
Prewar ratios applied to U. S. Office of 
Education estimates of future high school 
seniors indicate a steady decline in engi 
neering graduates beyond 1953 to a low 
point of about 15,000 in 1957, followed by a 
slow rise to about 21,000 in 1965 


How Many Engineers Are Needed 


y report of Bureau of Labor Sta 
tistics estimates an average annual need for 
engineering graduates of between 17,000 
and 18,000 per year during the early part 
of the 1950-60 decade, rising to an average 
annual demand of about 22,000 per year by 
1960. This estimate is based on the number 
of engineers needed for actual engineering 
jobs, including anticipated expansion and 
the needs tor replacing engineers who dic 
retire, or leave the profession. However, a 
recent survey by the Engineers’ Joint Coun 
cil of the actual placement results in engi 
necring colleges indicates that about 35,000 
graduates of last year’s class have actually 
been placed in jobs which utilize their engi 
neering training, a figure almost twice as 
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large as the Bureau of Labor Statistics | 
estimate. About 6,000 entered graduate 
schools, and the employment status of about 
3,000 is unknown. 

“Reports of the Manpower Committee 
for the past several years have emphasized 
the fact that engineering is still a growing 
and expanding profession; that not only 
the total number of engineers, but also the 
ratio of engineers to total employment, have 
been steadily rising ever since employment 
statistics have been assembled. Many fac- 
tors operate toward a continuation of this 
increase in the ratio of engineers to total 
employment. Among these are: the contin- 
ually increasing need for engineering and 
research in industry and Government, the 
tendency for engineers to develop new 
processes and services which create needs 
for new kinds of engineers and technicians, 
and the growing tendency of employers to 
recruit men with engineering training for 
jobs which have not in the past been con- 
sidered engineering jobs, but for which an 
engineering background is becoming more 
and more useful 

“The small excess of engineering grad- 
uates over engineering employment this 
year and next year will undoubtedly be 
absorbed in nonengineering work, especially 
administrative, application, and technical 
sales positions, for which engineering train- 


ing has been found to be an excellent 
preparation. 
“The indicated number of engineering 


graduates in 1952 will be much smaller than 
the number actually placed in 1949, and by 
1953 engineering graduates are expected to 
be fewer in number than the Bureau of 
Labor Statistics estimates will be needed 
for actual engineering jobs. From 1954 to 
1965 or later there will develop a serious 
shortage of engineers, unless the ratio of 
freshman engineers to high school grad- 
uates is increased 

“This could be caused cither by an in- 
crease in the percentage of college fresh- 
men who enroll in engineering, or by an 
increase in the ratio of high school grad- 
uates who go to college, with little or no 
change in the percentage of college fresh- 
men enrolled in engineering. In view of 
the increasing opportunities for college 
graduates in all fields, and of the small 
percentage of well qualified high school 
graduates who now enter college, the latter 
seems the more promising.” 


INDUS. HYGIENE COURSE 
AT UNIV. MICHIGAN 


An Inservice Training Course in In- 
dustrial Hygiene and Human Relations 
for Safety Personnel is being offered by 
the University of Michigan School of 


Public Health, June 19-21, 1950, at the 
School of Public Health Building, 109 
South Observatory Street, Ann Arbor. 


The course is designed especially for 
the benefit of safety personnel, i.c., any- 
one responsible for safety. Applications 
for enrollment should be submitted in 
writing by letter addressed to H. E. 
Miller, school of public health. The fee 
is $5.00. 
the course content are Sanitation; Plant 
Layout; Plant Skin Hazards; Industrial 
Health Problems, Part I, including plat- 
ing pickling, spraying, sand 
etc., and Industrial Health 


The broad subjects covered in 


blasting 
Problem- 


Part II, including poisonous metals, and 
dusts. 
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HILLS-McCANNA 
Diaphragm Valves 
for automatic or 


4 remote operation 
The extreme flexibility of HillsMcCanna dia- 
ae phragm valves makes it possible to satisfy virtually 
& y. any preference or requirement in the use of mechan- 
# ical operators. All of the operators listed above plus 
ye others are applied to standard Hills-McCanna sliding stem 
ee valves to provide complete units that utilize your existing 
operating methods. 


Designed especially for conveying “hard-to-handle” fluids 
_ such as acids, alkalis, volatile and viscous substances, slurries, 
semi-solids, etc. Hills/McCanna diaphragm valves give you the 
advantages of “special” design on a standardized basis. Sizes range 
from %” through 14” (not all methods of operation are available 
in all sizes); pressure up to 150 psi; temperatures to 180°F. (some 
applications to 220°F.). Write for complete information, HILLS- 
McCANNA CO., 2438 W. Nelson Ave., Chicago 18, Ill. 
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Saga of a Metal 


The Story of Magnesium. W. H. Gross. 
American Society for Metals, Cleve- 
land, Ohio. (1949) xi, 258 pp. $2.00. 


Reviewed by Lincoln T. Work, Pow- 
dered Material Research Laboratories, 
Cambridge 39, Mass. 


HIS book in the series for self-edu- 

cation was written by a metallurg 
ical expert from the technical service 
department of Dow Chemical Co. The 
text has been reader-tested at the high 
school level. It tells the story of a metal 
that has, within recent years, increased 
in production approximately one hun- 
dred fold, large 
reductions in price. It is now lower in 
price on a price-volume basis for ingot 
metal than all other metals except iron 


with correspondingly 


The book presents a discussion of the 
economic status of various standard al 
loys and properties of magnesium as in 
troductory Then follows his 
aml various steps of 
casting, fab- 
machining, joming and sur- 
finishing. The book closes with a 
chapter on physical metallurgy and an 
other on It is printed on good 
paper and is profusely illustrated with 
schematic sheets 


material, 
production, 
alloying, melting 


tory, 
rehning 
riecation, 


tises 


diagrams, flow and 
photographs 
For interested in a concentrated 


story of this expanding field which is, 


one 


at the same time, simply presented to the 
reader, this book would be most infor 
mative. It is good self-educational ma 


terial for 
held, 


a general knowledge of the 


For Tyro and Professional 


Chemical Engineering Plant Design. 
Third Edition. Frank C. Vilbrandt. 
McGraw-Hill Co. 330 West 


42nd Street, New York, N. Y. x 4+ 

608 pp. $6.00. 

Reviewed by David E. Pierce, General 
Aniline & Film Corp., New York, N. } 


ROWN to- impressive proportions, 

the present edition of Vilbrandt’'s 
book still carries on the author's original 
intention of serving as a tool for “ad 
vaneed students of chemical engineering, 
recent graduates of 
seasoned 


such courses, and 


protessiona: chemical engi 


neers.” In addition, the author suggests 
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News of Books of Interest to Chemical Engineers 


it as a guide to executives in the chem- 
ical engineering industries “for their ap- 
preciation of the application of chemical 
engineering principles to plant design.” 
It is unlikely that any book could take 
in that much territory with entire suc- 
cess. This book presents a tremendous 
amount of material, some of it of inter- 
est to each type of reader mentioned but 
mingled in such a way as to reduce its 
effectiveness in serving each class. 

The first quarter of the book deals 
with Foundations, Drainage, Piping In- 
stallations, Pumps and Pumping, and 
The Building. Then comes a chapter on 
Power and Power Transmission. This 
is followed by chapters on Development 
of The Design Project, Flow Diagrams 
and Selection of Process Equipment. 
Two more chapters cover Plant Layout 
and Elevation and Locating The Chem- 
ical Plant. The final chapter presents 
Preconstruction Cost Estimating. In 
appendices there are General Tables, 
Elementary Problems and Student Proc- 
ess Design Projects Assignments. A 
22-page index completes the 608 pages. 

There is no other book covering the 
field of chemical engineering plant de- 
sign. Therefore, this spite of 
such faults as the inclusion of much 
material of doubtful value, reproduction 
of many charts and tables available 
standard handbooks, and lack of critical 
appraisal of contradictory data still 
meets a real need. For the chemical en- 
gineering student, it supplies a vocabu- 
lary of terms from related fields of me- 
chanical and civil engineering as well 
as a somewhat verbose over-all survey 
of what must be done in translating a 
process from test tube to plant operation. 
For the experienced engineer, there is 
value in the extremely complete bibliog- 
raphy accompanying each chapter and in 
references to literature so recent as to 
be found only in current journals 


one, m 


Acetylene Yesterday and Today 


Acetylene and Carbon Monoxide Chem- 
istry. John W. Copenhaver and 
Maurice H. Bigelow. Reinhold Pub- 
lishing Corp., New York, N. Y. (1949) 
357 pp. $10.00. 


Reviewed by F. M. Meigs, Director, 
Development Department, General Ani 
line & Film Corp., New York, N. Y 


S INCE acetylene under pressure as a 
chemical raw material is undoubt- 
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edly on the way to becoming an impor- 
tant factor in chemical industry, every 
chemical engineer should be acquainted 
not only with the new methods used to 
handle this gas safely, but also with the 
new reactions which are potentially real- 
izable from it commercially. Conse 
quently this book will be welcomed by 
the chemical engineer as well as by the 
chemist, both of whom have looked for- 
ward fora long time to ownmng a com- 
prehensive treatise on the new German 
advances in acetylene chemistry devel- 
oped by Dr. J. W. Reppe and his many 
co-workers in Germany. The engineer, 
of course, will be particularly drawn to 
the safe handling of acetylene under ele- 
vated pressures, while the chemist will 
lay more emphasis on the novel reac- 
tions ensuing from such procedures. 
Both of these fields are well covered in 
this treatise. It is, recognized 
that treatment of safety in a book of 
this type cannot be comprehensive. The 
engineer must go to all possible original 
sources and then proceed with every 
caution 


ot course 


To try to cover the German develop- 
ments in acetylene chemistry in 357 
pages is indeed a difficult task, 
which the writer well 
by the authors. In describing so enor 
mous an amount of work, it ts naturally 
impossible to include much engineering 
detail, but good descriptions of many 
processes given. For additional 
engineering details, the references given 
in the book to P8 reports pretty well 
cover the The 
There 
are not too many typographical errors, 
and these should be 


but one 


feels is handled 


are 


information. 
text is well written and readable. 


available 


easily recognized by 
the chemical engineer. 
The chief criticism which the writer 


feels he should make is that the index 
is entirely inadequate. For example, 
hexamethylene diamine, a nylon inter 


mediate closely related to butynediol or 
propargy! alcohol, is not even listed 

the index- 
is also regrettable that the assignment 


barely three pages long. It 


of patent numbers to the German patent 
applications cited as references could 
have been 


Nevertheless 


made 
Drs. 
Bigelow have accomplished a monumen- 


not more complete 


Copenhaver and 
tal task in collecting together in a most 
attractive form all the Reppe acetylene 
for all 


work, and their book is a “must” 


chemists and chemical engineers 
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SYMPOSIUM FOR NEW 
JERSEY 


The New Jersey Section of A.L.Ch.E. 
will hold a one-day symposium at the 
Essex House, Newark, N. J., May 9, 
1950. Two sessions are planned. At 
Session No. 1, Agitation and Mixing, 
W. E. Lobo will preside and at Session 
No. 2, General Technical Session, N. 
Morash will preside. 

Speakers and their subjects are as 
follows : 


Session No. 1 
Mixing Symposium 


9:3) A.M. Common-sense Approach to 
Mixing Problems — Gordon 
MacLean, Allied Food Indus- 
tries, Inc., Perth Amboy, N. J 

10:10 A.M. The Use of Pilot Plant Mix- 
ing Data—J. Henry Rushton, 
Illinois Institute of Technol- 
ogy, Chicago, Il! 

10:50 A.M. The Efficiency of Mechanical 
Agitators—Darrel E. Mack, 
Lehigh University, Bethle- 
hem, Pa 

11:30 A.M. Mixing in Axially Sym- 

metrical Jets—Hoyt C. Hot- 

tel, Massachusetts Institute of 

Technology, Cambridge, Mass. 


Session No. 2 


General Technical Papers 


30-2:10 P.M. Annual Business Meet- 
ing—Election of Officers 
10 P.M. Engineering Materials — Re- 
cent Developments and Trends 
Ward R. Myers, Du Pont 
Co 
2:50 P.M. The Most Persistent Pump- 
ing Problems for Chemical 
Plant Designers—Irving Tay- 
lor, The Lummus Co 
3:30 P.M. Addition Compounds of Urea 
and Organic Substances - 
Russell W. Millar, O. Red- 
lich, A. E. Smith, C. M 
Gable, A. K. Dunlop, Shell 
Development Emeryville, 
Calii 
4:10 P.M. Measuring Sticks for the 
Evaluation of Engineering 
Enterprises—Lester Stef- 
fens, Socony-Vacuum Labor- 
atories, Paulsboro, N. J 


BROOKLYN POLYTECHNIC 
RECEIVES GRANT 


The Research Corporation of New 
York has made a grant of $5,500 to 
Polytechnic Institute of Brooklyn in 
support of a $6,800 research project 
(1950-51) on the study of plate effi- 
ciency in distilling columns under the 
direction of Ju Chin Chu, associate pro- 
fessor of chemical engineering at Poly- 
technic 

Two predoctoral fellowships for the 
project are now available at the annual 
stipend of $2,000, 
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ANNOUNCING! 


fo all users of Bucket Elevators 


The New “‘Beaucalloy”’ Elevator Chain’ 


This NEW Beaumont “Beoucalloy” Elevator Chain cuts maintenance 
costs through greot increase in service life. 

“BEAUCALLOY” Chain represents the result of on extensive 
program of development in materials and design, followed by 
severe installation testing. At present test installations, Beaumont 
“BEAUCALLOY” Chains have been in operation more than twenty 
times longer than former malleable iron chain—and still show 
little sign of wear. 

In addition to utilizing Beaucalloy, o heat-treated alloy steel, 
Beaumont developed a new link design which provides additional 
metal on the barrel where wear occurs. In addition, the chain 
folds into place and maintains almost steady contact throughout 
rotation on sprocket or traction wheel —reducing wear on barrel, 
pin and sprocket. 

Write—without obligation—for data sheets or for our repre- 
sentative to call. 


DESIGNERS 


MANUFACTURERS 


BIRCH COMPANY 


S21 RACE STREET, PHILADELPHIA 2, PA. 


ERECTORS BULK MATERIAL 


CHEMICAL ENGINEERING PROGRESS 


HANDLING SYSTEMS 


Page 35 


cast integrelly with side a \ 
- 
J 
im 
| 


The Executive Committee acting on 
behalf of Council, met in the Office of 
the Executive Secretary, March 9, 1950. 
The Treasurer's report for the month 
of February was accepted and all out- 
standing tills were approved for pay- 
ment. The recommendation of the 
Committee on Admissions to elect all 
those whose names appeared on Ballot 
Listing No. 135 was received and ac- 
Names of the members elected 
appear below 

Additional committee personnel were 
appointed to some of the standing com- 
mittees of the Institute 

Student Chapters at the University of 
Maine and the University of South 
Carolina received the official approval of 
the Institute. RK. E. Durst was appointed 
student chapter counselor at the Univer 
sity of Maine and B. L. Baker was ap 
pointed counselor at the University of 
South Carolina 


cepted 


It was the decision of the Executive 
Committee, after receiving informal en 


dorsement by Council, that a_ letter 
should be circulated to Local Section 
Chairmen and Secretaries suggesting 


that each section submit the name of 
one possible candidate for the Office of 
Director, Names of the suggested 
nominees will be published in the August 


ACTIVE MEMBERS 


George T. Cooper 


— Delaplaine Franklin 
aul Ferencz William 
A. Robert Fowler Alois X. 


Walter Godchaux, Jr. 
Henry C. Gudebski 


Robert Lee Taylor 
Frederick L. Trowbridge 


W. P. Armstrong 


Ralph Carlisle Smith 


SECRETARY’S PAGE 


S. L. TYLER 


issue of Chemical Engineering Progress. 
This new procedure, it is hoped, will be 
of assistance in the selection of nomi- 
nees for the Office of Director. The 
reason for this experiment is that in 
the past there has been evidence of a 
wasting of nominating votes as it has 
not been uncommon to have as many as 
200 members suggested as candidates 
with only about 10 receiving the re- 
quisite number of votes for nomination. 
J. H. Rushton was appointed Institute 
representative to attend the Fifth An- 
nual National Conference on Higher 
Education to be held at the Congress 
Hotel in Chicago, April 17-19, 1950. 


The Executive Committee accepted 


the recommendation of the Ethics Com- 
mittee that the Canons of Ethics for 


Engineers as prepared by the Engineers’ 


Council for Professional Development 
be printed in the 1950 Year Book. 


Amendments to the Constitution 


on the amendments to 
Constitution, which were discussed at 
the Business Meeting at the 


Voting 


abstract of the of the 


Committee : 


report 


NEW A.1.Ch.E. MEMBERS ELECTED MARCH 9, 1950 


Irving F. Anderson Sterling N. Vines Earnest D. Campbell 
Alan Beerbower Heinz P. Weber Wayne L. Chase 

R. E. Ble L. A. Webber oseph §S. Chirtel 
Kennard F. Borden erman L. Davis 
Clifford C. Burton Leon A. LeBauche 
R. W. Cairns ASSOCIATE MEMBERS DD. G. Demianiw 

M. R. Cannon Donald H. Francis 


Maurice J. Gifford 


C. Johnson Irwin J. Groce 
Kenda Harry R. Hanson 
Schmidt ‘ Hernandez-Fragoso 


rvin C. Harney 
Wilbur L. Hayne, 


Byron J. Hale tuart V. Heil 
Courtland M. Henderson JUNIOR MEMBERS Karlton J. Hickey 
L. B. Parish Edwin A. Hicks 
Michael G. Pelipetz Robert L. Ackerman Albert B. Horn, Jr 
Ward E. Pratt K. V. ~~ immie L. Huitt 
Cedric D. Quimby Thomas F Barnhart ohn C. Jackson 


Stanley H. Rose, Jr. 
Hubert Royer 


Jack R. Stuetz Jack W. 


The following is a list of candidates 
for the designated grades of member 
ship in A.L.Ch.E. recommended for elec- 
tion by the Committee 


on Admissions 


Page 36 


George N.  Beaumariage. Jr. 
Arthur B. Blake 


Charles A. Judge 


Blanton F. Kutaydim 


CANDIDATES FOR MEMBERSHIP IN A.!.Ch.E. 


These names are listed in accordance 


with Article III, Section 7, of the Con 
stitution of A.LCh.E. which states: 


Election to membership shall be by vote of 
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the 


Annual 
Meeting in Pittsburgh, closed on March 
8 and I am pleased to give the following 
Tellers 


avid H. Johnston, Ili 


Amendment 4 1266 181 
Amendment # 1231 215 

mendment ( 1210 2% 
Amendment 1353 91 
Amendment 1303 142 


All these amendments immediately be- 
come a part of the Constitution as the 
vote received was well over the required 
20% of the Active membership and the 
votes in favor well over 75% of those 
received, which are the conditions out- 
lined in Article IX of the Constitution. 


Transactions on Microcards 


Vol. 1-10 and the 1929 Index cover- 
ing Vol. 1-15 of the Transactions of the 
American Institute of Chemical Engi- 
neers are now available on microcards. 
J. S. Canner & Co., Inc., 909 Boylston 
Street, Boston, Mass., have prepared 
these cards and offer them for sale at 
$26.00 for the complete set of 98 cards. 
Up to 40 Transaction pages are repro- 
duced per individual microcard. Special 
readers are available from J. S. Canner 
& Co., Inc., but it is also stated that 
these may be easily read by use of any 
modern flat field binocular microscope. 
Orders for these — be placed di- 
rectly with the J. S. C anner & Co., Inc., 


not through the Sec retary’s Office 


William Ray Loomis 
L. L. Mahone 

Mario A. Marcucci 
Eugene M. McEachin 
Charles E. Meginnis 
Edward H. Mellinger 
Nicholas Melucci 

E. David Metz 


Ralph A. Morgen, Jr. 
Paul L. Page 
Richard W. Pease 
ames W. Pervier 
arvin A. Prosche 
George S. Reichenbach, Jr. 
. Tom Roberts, Jr. 
orace T. Robson 
oel N. Rossen, 
ack E. Summerville 
O. Thomas 
David A. Trageser 
George E. Trent, Jr. 
Arthur W. Werry 


the Council upen recommendation of the Com 
mittee on Admissions. The names of all appli 
eants whe have been approved as candidates by 
the Committee on Admissions, other than those 
of applicants for Stadent membership, shall be 
listed in an official publication of the Institute 
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¢ 
james L. Buhler 
obert L. Burke 
+ 
neo Robert W. Michaels 
G. Modak 
Je. 
fey 
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date of the publication 
elected by vote of OCoancil 
election of any 
Secretary within 
jection shall 
Admissions 


If an 


be referred to the 


APPLICANTS FOR 
ACTIVE MEMBERSHIP 


Seymour P. Bingham, Win- 
chester, Mass. 
a Buck, Larchmont, 


R. pChelmineki, New York, 
4 A. Cooley, Rolla, 


W. Dalee, Bir- 
mingham, Mich. 

Robert M. Fought, Munster, 
Ind. 

Lewis Gross, Corpus Christi, 
Tex. 


K. Hanover, Westfield, 


Joel O. Hougen, Troy, N. Y. 


Louis H Huth, Sugar 
Creek, Mo 

Th ger, Jr., 
Monaca, 

Frank ‘Kaluha, Beth- 
ayres, Pa. 

Robert E. Latimer, Ken- 
more, N. 

Walter F. Meister, Eliza- 
beth, N. 


H. Plainfield, 
J 
Robert E. Pahler, St. Louis, 
Mo. 
Alfred G. Parker, Summit, 


L. “alert Pierce, Wood- 
ward, 


Jersey 
City, N. J 


George P. Quinn, Pearl 
River, N.Y. 

Edward B. Seaton, St. 
Louis, Mo. 

Clyde K. Smith, San Fran- 
cisco, if. 

Harold W. Sohns, Laramie, 


Wyo. 


If ne objection is received in writing by the 
Secretary within thirty days after the mailing 
they may be declared 
objection to the 
candidate i received by the 
the peried «pecified, said ob 
Committee on 
which shall investigate the cause 


for sach objection 


“> Stafford, Newport, 
Frank L. Steahly, Oak 
Ridge, Tenn. 


Paul 8. Les An- 


roe C. Weinert, Chicage, 

Charles A. Jr., 
South a 

William 8B. 

W. Wallace Yeandle, Pitts- 
burg, Kan. 


APPLICANTS FOR 
ASSOCIATE 
MEMBERSHIP 


Messen Kwauk, Bombay, 
India 
George A. Lenaeus, Roan- 


oke, Va. 

William F. Rebinson, North 
Tonawanda, N. Y. 

a oa Seely, Raleigh, 

c. 


apolis, Ind. 


APPLICANTS FOR 
JUNIOR 
MEMBERSHIP 
1. Barfod, New Orleans, 


Virgil J. Berry, Jr., Pasa- 
dena, Calif. 

Ruth Blumberg, Pretoria, 
S. Africa 

William M. Borr, Park 
Forest, fil. 

Lathan H. Collins, Jr., 

Texas City, Tex. 


holding all communications 
in confidence, and make recommendations to the 
Couneil regarding the candidate 


Objections to the election of any of 
these candidates from 


Active Members 


A. Cullo, Trey, 

Andrew J. Phila- 
delphia, P. 

Grant F. Davis, Kenmore, 
N.Y. 

William Jr., 
Carlebad, N 

Barrett 5S. Duff, Cambridge, 

ass. 
Richard E. Dunning, Madi- 


son, Wis. 
Theodore H. Eklof, Hunt- 
ington Park, Calif. 


James F. Ferrel, Browns- 
ville, Tex. 

T. W. Fisher, Jr., Elver- 
son, Pa. 

David H. Forrester, New 
York, N. Y. 

Frank A. Fuentes, Bartles- 
ville, Okla. 

William R. Fullem, Balti- 
more, Md. 

Raymond M. Glueck, Ros- 
elle, N. J. 


Harold A. Golle, Clifton, 


William J. Hanlon, Jr., 
Phillipsburg, N. J. 

John E. Hanway, Jr., Fair- 
mont, W. Va. 

H liman, 


Hous- 


Tex 

Cc ‘Hullinger, Whit- 
ing, Ind. 

Arthur Humphrey, Moscow, 
Id 

Arthur H. Louis- 
ville, Ky. 

William Fr Kieschnick, Jr., 
Dallas, Tex. 

Harry A. King, San Fran- 
cisco, Calif. 

Vv. Keichnemurthi, Alwaye, 
S. India 


will receive caretul consideration if re- 
ceived before Mey 15, 1950, at the Office 
of the Secretary, 
Chemical Engineers, 
New York I/, 


American Institute of 
120 East 41st St., 
N.Y, 


Walter C. Lapple. Weest- 
port, Conn. 
Lewis M. Levy, 
burg, Ohic 
Donald R. Lindahl, Freder- 

toh, Md. 
Richard Lord, Charleston, 
Va. 


w. 

Joseph Magliclo, Jr., Texas 
City, Tex. 

Andrew P. Martin, Ill, 
Birmingham, Ala. 

Thomas V. Me Gannon, 
Texas City, Tex. 

Arthur B. Metzner, Brigh- 
ton, Mase. 

Stephen J. Miller, 

ork, 

Robert F. Naczi, Walling- 
ford, Conn 

Joseph Novack, Oakdale, 


Whitney L. Pearson, North 


New 


Chicago, 

Roy A. Pollock, Terre 
Haute, Ind. 

James E. Rice, Schenec- 
tady, N 


Matthew L. Rue, Jr., Prinee- 
ton, N. J. 

David |. Saletan, Ann 
Arbor, Mich. 

Navin P. Shah, Louwisville, 


Ky. 

K. J. Sederstrom, Oak Park, 
Mi. 

Charles & Spear, 
santo 

Chester Stipe, Martines, 
Calif. 


bello, Calif. 

John F. Tourtellotte, 
Chicago, Iil. 

Werge E. Wells, Rifle, 


Mon- 


Monte- 


Toledo, Ohio. 


season's operation, some 


of $1,375,000 
was not more than $500,000 


thon 
One 
the Chlorine-Alkali 
Carl F. Prutton, 
Corp., presiding over 


papers 


C. P. Roberts, Food 
& Chemical Corp., 
Institute 


paper at the Houston meeting 
ject was “Electrolytic 
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HOUSTON MEETING 


(Continued from page 22) 


2,000 hr. 
sulted in a product with a market value 
Total cost of one season's 
operation plus the cost of the new plant 
This is ad- 
mittedly an unusually profitable illustra- 


of the mecting highlights was 
Symposium 
Mathieson Chemical 
a series of five 


Machinery 
was presented the 
Award for the best presented 


Chlorine from Hydrogen Chloride,” 


re- 


with 


Roberts Winner of Award 


Symposium. Mr 


gold- 


Joe Young, Infilco, Inc., 
Keone Committee; Right: W. T. Richard and O. T. Fasullo, Consolidated 
cal Industries, Inc., Hotel and Meeting Room Committee. 


was one of those in the Chlorine-Alkali 


Roberts dealt wtih the 
chlorine-alkali chemical engineer's quest 
His sub- for the 
Recov of 
and 


“philosopher's 
method of converting base metals imto 
-but a method for making chlorine 


stone”-—not a 
chloric 


and Jim Lee, “Chemical Engineering,” 


ac ul 


(Continued 


Public 
Chemi- 


without caustic and still compete with 
the price of electrolytic chlorine. Mr. 
Roberts had 
electrolysis of cupric chloride in hydro- 


a partial answer in the 


The cupric ion is reduced 
on page 45) 
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SURE YOU'RE "INSURED 


\ 
WHAT. ABOUT) 


You may think your plant is fully covered, but what 
protection do you have against corrosion ... the arch 
enemy of all chemical processing equipment! 

Never forget, a breakdown in your pump or 
exhauster can cost you plenty in production dollars! 
But not if their “contact” parts are made with General 
Ceramics Chemical Stoneware or Porcelain... the truly 
corrosion-resistant materials that can withstand the 
action of all acids except, of course HF and —. 
hot caustics. Highly resistant to thermal shock an 
exceptionally strong, they assure permanent, trouble- 
free installations. 

For complete information on General Ceramics 
Stoneware fonee write for Bulletin 211... for addi- 
tional information on General Ceramics Stoneware 
Exhausters, Bulletin RA. Why not let a General 
Ceramics engineer show you how Chemical Stoneware 
equipment (Ceraware) Porcelain (Cerawite) can solve 
your corrosion problems. Write for Bulletins CHER-3 
and POR. 


Centrifugal Pump Exhouster 


YOU SAVE 3 WAYS WITH GENERAL CERAMICS’ SSS * 


sastormity of constraction misfits. 
Scovings on shipping costs... one shipment for everyting. 
Scovings on paper wort, accounting... one order, one 


General Ceramics avo stearie core. 
CHEMICAL EQUIPMENT DIVISION 
35 Crows Mill Rood Keasbey, New Jersey 
Sales Offices QUFFALO, CHICAGO, LOS ANGELES, PITTSBURGH, 
PORTLAND, ORE , SAN FRANCISCO, SEATTLE, TACOMA, MONTREAL, 
TORONTO, VANCOUVER, 8. C 


Our Insul Divi 


LOCAL SECTIONS 


CHARLESTON, W. VA. 


A general meeting of this section was 
held at the North Charleston Recreation 
Center, March 21, 1950; 170 members 
and guests were present. The local 
chapter of the American Society of 
Mechanical Engineers was given a spe- 
cial invitation to attend this meeting, 
and a number from this group were 
present. 

The speaker of the evening was 
Adolph O. Schaefer, assistant to the 
executive vice-president, the Midvale 
Co. His subject was “Metallurgy and 
Design of Forged Pressure Vessels.” 
Mr. Schaefer presented a series of slides 
to illustrate the steps in the manufacture 
of large hollow forgings. He stated that 
the principal problem limiting the size 
of forgings is one of transportation 
within or outside the manufacturing 
plant and not one of press capacity. In- 
gots weighing as much as 300 tons can 
be handled  satisiactorily in present 
equipment, from which forgings weigh- 
ing up to 150 tons can be produced. Mr. 
Schaefer also discussed types of steel 
used for making forgings. 

A general meeting was held at the 
Daniel Boone Hotel, Feb. 21. Dinner 
was served to 177 members and guests 

The speaker of the evening was Dr. 
Warren K. Lewis, professor emeritus 
of chemical engineering at Massachu 
setts Institute of Technology. His sub- 
ject was “Engineering as a Profession.’ 
\ protessional person differs from a 
technician, according to Dr. Lewis, pri 
marily in that he has full responsibility 
in dealing with problems in his area otf 
influence, whereas the technician has no 
such responsibility 


Reported by RL W King 


BOSTON (Ichthyologists) 


The Feb. 24 meeting heard Dr. Lerov 
N. Vernon discuss “Can Psychology 
Predict Human Behavior?” Doctor 
Vernon, director of the Personnel 
Laboratories in Chicago, Hl., described 
the tactors making up general intelli 
gence, personality traits and their rela 
tionships with aptitudes and vocational 
interests. 

A series of special tests combined 
with interviews is used to give enough 
insight into a person's psychological 
make-up to warrant prediction of his 
performance on a given job. The ap-+ 
proach is particularly valuable if an en-" 
tire organization is tested at once 

Prolonged discussion indicated the 
appeal of the subject and the desire of 
chemical engineers to learn more about 
application of psychological techniques 


®Single Source of Supply. os 
ne ad Reported by Henry Avery 
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OHIO VALLEY 


This section on March 6, had a joint 
meeting with the local section of 
A.S.M.E. at the Herman Schneider 
Foundation Building in Cincinnati. Max 
Leva, consulting engineer, presently lo- 
cated at Pittsburgh, Pa. gave an in- 
formative discussion entitled “Fluidiza- 
tion Applied to Unit Processes.” 

At the monthly meeting of this sec- 
tion held Feb. 6, Henry H. Kranz, city 
engineer of Cinecmnati, gave a talk on 
Cincinnati's sewage disposal problems 
Mr. Kranz discussed the proposed ord- 
mance which will be considered by the 
Cineimnati council; this ordinance will 
set up the specifications for the limits 
of acceptance of wastes in the Cincin- 
nati pool of the Ohio River and the 
effect of these specifications on local 
industry 


Otheers of this section for 
as follows 


1950 are 


Chairman—R. C. Head, Procter and 
Gamble Co 

hairman—Alexander C. Brown. 
Emery Industries 

Secretary—Arthur C. Greber, Schenley 
Distilleries 

Treasurer—Raphael Katzen, Vulcan 
Copper & Supply Co 


Reported by A. C. Greber 


EL DORADO CHEMICAL 
ENGINEERS’ CLUB 


The second dinner speaker meeting 
of the recently organized El Dorado 
Chemical Engineers’ Club was held in 
El Dorado, Ark., Feb. 16. In attend- 
ance were 77 members and guests. 

F. Robert Mendow, boiler specialist, 
\. M. Lockett Co.. New Orleans, La., 
talked on “Industrial Boilers.” With the 
aid of a movie and photographs, var 
ious phases of boiler design, construc- 
tion and operation were outlined; em 
phasis was placed on such factors as 
operating efficiency and safety 


Reported by C. H. Davenport 


WESTERN NEW YORK 


This section held a meeting at the 
Prospect House, Niagara Falls, March 
16. About 80 members and guests were 
present 

Dr. C. G. Kirkbride, vice-president in 
charge of research, Houdry Process 
Corp., Marcus Hook, Pa., the speaker 
of the evening, was introduced by R. L. 
Murray, a current director of the Insti- 
tute. Dr. Kirkbride talked on the devel- 
opment and current competitive position 
of the Houdriflow Catalytic Cracking 
process. 


Repor ted by E. ¢ Virus 


(Continued on page 40) 


Vol. 46, No. 4 


OVERLAPPING SIGMA BLADE ACTION 


Read Double-Arm Mixers 
are built in | quart to 1200 
gallons batch capacity. 


in READ Double-Arm Mixers gives 
you a shorter mixing cycle 
with lower peak loads 


Speeding up the mixing cycle and minimizing 
peak loads are definite advantages in batch 
mixers. Overlapping sigma blade action in 
Read Double-Arm Mixers does both. Forma- 
tion of cylinders of material about the arms is 
avoided. They handle even the heaviest vis- 
cous materials with ease, smoothness, and 
production economy. 


Some advantages: One-piece base to insure permanent align- 
ment and rigidity Mixing chamber accurately machined on 
double-arc bottom to insure close clearance with machined 
arms—Vacuum mixer has single packing gland construction 
to eliminate contamination or oxidation Baffled jackets for 
even, efficient temperature control -Heavy-duty construction 
throughout — Available with or without jackets, of vacuum or 
non-vacuum design Single, multi-speed, or variable speed 


motors for plastic processes. 


Write Read for literature on Double 
Arm Mixers. If you have a mixing 
problem, let us offer you our advice. 


READ MACHINERY DIVISION 


of The Standard Stoker Company. Inc. 


YORK 5, PENNSYLVANIA 


MIXING CYCLE . ‘Up 
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FUTURE MEETINGS AND SYMPOSIA OF A.L.Ch.E. 
Chairman of the A1.Ch.E. Program Committee 
George E. Holbrook 
Room 7406 Nemours Bidg., 


E. 1. du Pont de Nemours & Co. 
Wilmington, Del 


Chemical Kinetics 
— Swampecott, Mass Chairman: R. H. Wilhelm, Prince- 

N O ton (N.J.) University 

cean House, May 28-31, Meeting—Mi polis, Minn. 
Technical Program Chairman: R. L. Chemical Engineering in Food 

Geddes, Stone & Webster Eng Industries 

Corp., Boston, Mass Chairman: W. L. Faith, Corn Prod- 
Co-Chairman: E. R. Gilliland, ucts Refining Co., Argo, Ill. 

husetts Institute of Tech- Meecting— Minneapolis, Minn. 

nology, Cambridge, Mase. Phase Equilibria 


— Minneapolis, Minn Chairman: W. C. Edmister, Carnegie 
Radisson Hotel, Sept. 10-13, Inst. of Tech., Pittsburgh, Pa. 
Meeting Minneapolis, Minn. 
Program Chairman: F. 
Piret, Minnesota Mining & Mig . Systems in Chemical 
Co., Minneapolis, Minn ‘ 
Chairman: E. R. Gilliland, Massa- 
chusetts Institute of Technology, 
Cambridge, Mass. 


Meeting—Swampscott, Mass. 


MEETINGS 


Annual. Columbus, Ohio, Neal 
House, Dex 1950 

Technical Program Chawman: Jolw 
Clegg, Battelle Memorial Institute, : 
Columbus, Ohio Ultrasonics 

Chairman; Dudley Thompson, Vir- 

Regional—Kansas City, Mo.., ginia Polytech. Inst., Blacksburg. 
prota! Muehlebach, May 13-16, Va. 

Technical Pregram : 
Walter W. Deschner, J. F 
Pritchard Co. Kansas City, Mo 


Meeting—Swampscott, Mass. 

Applied Thermodynamics 

Chairman: James Coull, University 
of Pittsburgh, Pittsburgh, Pa. 

Meetnqg—Not scheduled. 

Chemical Engineering in Glass 
Industry 

Chairman: F. C. Flint, Hazel-Atlas 

SYMPOSIA Glass Co., Washington, Pa 
Indoor vs. Outdoor Plant Con- Meeting—Not scheduled. 


Processing of Viscous Materials 
airman: J. R. inevitch, E. B Chairman: W. W. Kraft, The Lum- 
oa 4 Sons Co., 75 Pitts St. mus Co., New York, N. Y. 
Bass Meeting—Not scheduled 
M eeting— Not scheduled 
’ Air and Water Pollution Control 
Chemical Engineering Funda- Chairman: Richard D. Hoak, Mellon 


mentals Institute of Industrial Research, 
( harman Mott Souders, Shell De- University of Pittsburgh, Pitts 
velopment Co., San Francisco burgh, Pa 


M Minneapolis, Minn V eeting— Columbus, Ohio 


Annual — Atlantic Cit N. J 


Chalfonte- Haddon all Hotel. 
Dec. 2-5, 1951 


Authors wishing to present papers at a scheduled meeting of the A.I.Ch.E. 
should first query the Chairman of the A.L.Ch.E. Program Committee, George 
E. Holbrook, with a carbon copy of the letter to the Technical Program Chair- 
man of the meeting at which the author wishes to present the paper. Another 
carbon should go to the Editor, F. J. Van Antwerpen, 120 East 4st Street. 
New York 17, N. Y. If the paper is suitable for a symposium, a carbon of the 
letter should go to the Chairman of the Symposia, instead of the Chairman of 
the Technical Program, since symposia are not scheduled for any meeting until 
they are complete and approved by the national Program Committee. Before 
authors begin their manuscripts they should obtain from the meeting Chairman 
a copy of the Guide to Authors, and a copy of the Guide to Speakers. The 
first book covers the preparation of manuscripts, and the second covers 
the proper presentation of papers at A.I.Ch.E. meetings. Presentations of 
papers are judged at every meeting and an award is made to the speaker 
who delivers his paper in the best manner. Winners are announced in Caemical 
Engineering Progress, and a scroll is presented to the winning author at a 
meeting of his local section. Since five copies of the manuscript must be 
prepared, one should be sent to the Chairman of the symposium and one to 
the Technical Program Chairman of the meeting, or two to the Technical 
Program Chairman if no symposium is involved and the other three copies 
should be sent to the Editor's office. Manuscripts not received 70 days before 
a meeting cannot be considered. 


LOCAL SECTION NEWS 


(Continued from page 39) 
AKRON 


The March meeting was held at the 
University Club and was attended by 
about 60 members and guests 

Donald Hayes announced that re- 
fresher courses were being offered this 
year to those individuals who wish to 
prepare for examinations which are re 
quired to register as Professional Engi 
neers in the State of Ohio 

A film titled “Behind the Checkered 
Flag” was shown. This was a documen- 
tary on the preparation of racing cars 
for the Indianapolis Speedway races. 

Dr. R. C. Gunness, manager of re- 
search of Standard Oil Company (Ind.), 
spoke to a group on synthetic fuels. He 
outlined the various sources of synthetic 
fuels and described their present state 
of development. He stated that synthetic 
fuels will not be needed in this country 
for at least a decade except for a limited 
demand of special by-products and 
stated that if discoveries of new petro- 
leum fields continues at present rate of 
discovery it may be many more years 
before synthetic fuels will be necessary. 
Jased on extensive studies he also stated 
that synthetic fuels will be much higher 
in cost than those obtained from present 
petroleum sources. 


Reported by J. W. Kosko 


OKLAHOMA 


This section met Feb. 16, 1950, at 
7:30 P. M. in the auditorium of Me- 
Kinley School in Bartlesville. The at 
tendance was 105 members and guests. 
Fred L. MecAulay of Westinghouse 
spoke on the subject of the gas tur- 
bine. Illustrating his talk with slides 
and motion pictures, Mr. McAulay ex 
plained that 28 engineers and 14 me 
chanics, average age 30 years, developed 
and produced a turbo-jet engine in 12 
years using no previous research work 
that was available from foreign coun- 
tries. Motion pictures were shown to 
illustrate the use of the gas turbine to 
power two aircraft, the Vodoo and the 
Banshee jet planes. 


Reported by George FE. Hays 


CHICAGO 


This section heard Warren L. Me- 
Cabe, President of A.1.Ch.E., as dinner 
speaker at the February meeting More 
than 80 members were in attendance 
Dr. McCabe spoke on “A.LCh.E. 
Management and Objectives.” Empha- 
sis was placed on the potentialities of 
the national organization and what it’ 
can do for its members if all individuals 
and local sections will undertake a more 
active participation. 


Reported by Donald A. Dahlstrom 
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ST. LOUIS 


This section is sponsoring a one-day 
Regional Symposium on Professional 
Guidance for Chemical Engineers May 
5, 1950, at the Hotel DeSoto, 1014 Lo 
cust St.. St. Louis, Mo. The morning 
session beginning at 9 A.M. will be de- 
voted to “Careers in Chemical Engi- 
under the chairmanship of 
Dr. L. E. Stout, Sever Institute of 
Technology, Washington University. 
The afternoon session begmmning at 
2 P.M., under the chairmanship of W. 
T. Nichols, Monsanto Chemical Co., will 
be devoted to some “Unit Chemical 
Program 1s: 


neering,” 


Engineering Processes.” 


Morning Program 
1. Careers in Engineeri Address 
Dr. T. H. Chilton—Du 
2. Progress in Engineering Careers—A | 
serves of short talks by engineers out 
of from one month to ten 
years 
John Sauer 
Henry Demey 
Varvwm Marsh—Mallinckrodt 
Ken Carpenter—American Zine 
3. Spheres of Activity for Chemical 
Engineers—A series of short talks 
on the subjects listed below 
a. Teaching— Speaker, Dr. Cham 
herlain, Washington University 
Panel, Professors Lorah, Univer 
sity of Missouri; Conrad, Rolla 
School of Mines 
b. Research and Development — 
Speaker, Dr. Fellinger, Monsanto 
Panel, J. Newsome, Aluminum 
Ore Co.; R. Brickenkamp, Na- 
tional Lead 
Process Engineering 
F. Holsapfel, Monsanto 
Panel, C. Swartout, Mallinckrodt; 
Joe Lettier, Shell Oil 


schools 


Washington niwversity 
Proctor and Gamble 


ker, 


d. Production—Speaker, C. Smith, 
Alummum Ore Co 
Panel, L. P. Davidson, American 


Zinc; R. Heminghaus, Monsanto 
e. Sale of Chemical Equipment 
Speaker, Bruce Greaves 
Panel, C. Dean, Monsanto; L. Lo- 
pata, Process Eng. & Eqpt 
f. Place of Engineer in Small Busi- 
ness—Speaker, H. E. Wiede- 
mann, ( onsultant 
Panel, W. Kelley, Monsanto; A 
Winheim, Planetary Chemist 


Afternoon Program 
1. Crushing, Grinding and Drying 
a. Coarse Crushing and Grinding 
E. Jueckstock, Williams Pa- 
tent Crusher and Pulveriser Co. 
b. Fine Grinding and Drying — 
A. R. Jenny, Raymond Pulver- 
iser Divison of Combustion 
Enaineering 
c. Panel” Discussion— Messrs. Jueck- 
stock and Jenny 
2. Liquids 
a. Selection of Mixers for Esti- 
mating Purposes 
Mahony, Mixing Equipment Co 
b. Place of Turbine in Agitation— 
A Talk by Elliot Page New 
England Tank & Tower Co. 
ce. Panel Discussion— Messrs. 
Mahony and Page 
Reported by R. C. Roberts 
and R. S. Yates 


(Continued on page 42) 
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THE MODERN AIR CONVEYOR SYSTEM 


for handling 
| bulk 


materials 


POWDERED 
GRANULATED 
FLAKED 
GRATED 
CRUSHED 
PELLETED 


SANITARY, SAFE, SWIFT— 
SAVES time, labor, SPACE and MONEY 


Pneu-Vac, the modern conveyor system, is rapidly changing the old 
concepts of bulk materials handling. Adaptable to almost any conveying 
situation, it replaces bucket elevators and screw conveyors, steps up pro- 
duction and provides sanitary products handling. 

Specially engineered for individual processing needs, Pneu-Vac pre- 
vents the accumulation of materials within the system, eliminates dust, 
and improves working conditions. Because materials do not pass through 
fan blades, quiet operation and low maintenance costs are assured and 
costly breakdowns avoided. 

Installation requires small space—if you have room for a conveying 
pipeline you can have Pneu-Vac in your plant. 

Investigate how this up-to-the-minute system can modernize your 
bulk materials handling and greatly increase your operating efficiency. 
Write for Bulletin 18c. Address Sprout, Waldron & Co., Inc. 
17 Waldron Street, Muncy, Penna, 


Bulk Materials Handling + Product Classification - Pelleting and Special Facilities 
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LOCAL SECTION NEWS (Continued from page 41) General Electric Co.'s Nucleonics De- 

COLUMBIA VALLEY OFFICERS partment. The topic of Mr. Johnson's 
talk was “Engineering and Philosophy.” 
Dr. R. H. Beaton, manager of the sepa 
rations technology division at Hanford 
Works (General Electric Co.), spoke 
briefly, outlining the broad program 
and objectives for local sections as set 


forth by the Institute 
On Feb. 28 the section held a joimt 
meeting with the Richland Section of 
The American Chemical Society. About e 
250 chemists and engineers attended the ? 
joint meeting, to hear a lecture by Prot 
Glenn T. Seaborg, of the University of 
California (Berkeley), on “High-En 
ergy Nuclear Reactions.” 
B. E. Greffrath, former chairman, Richland Chemical Engineers’ Club, is shown Both meetings were held in Richland, 
handing the ~~ to the section's new chairman, H. 8. Isbin. Other officers and Wash 
executive c s look on. Seated (in usual order): H. S. Isbin, 
A. S. Mowry, and $. S. Jones. Standing: B. E. Greffrath, G. Thayer, B. Weidenbaum, The Columbia Valley Section serves 
and C. E. Kent. chemical engineers residing east of the 
Cascade Mountains in the State of 
ROCHESTER prompted the section’s executive com- Washington and in the northern part of 
, mittee to install it as an annual event. [aaho. In 1949, before being recognized 
The fifth meeting of the 1949-50 sea Speaker at the award luncheon fol- as a Local Section of the Institute, the 
mi Was a jot meeting with the Student lowing the morning technical session group functioned informally as the 
Chapter of the University of Rochester was Dr. Raymond Ewell, head, depart ; 
Richland Chemical Engineers’ Club, un 
held March 15, at the Faculty Club. ment chemistry and chemical engineer , 
s : der the chairmanship of B. E. Greffrath 
About 50 students, members, and guests ing, Stanford Research Institute. His fi 
attended the dinner, and 72 attended the subject was, “What's Ahead in the 
regular meeting in Lattimore Hall Chemical and Process Industries.’ Cheirmen H. S. Isbin 
The speaker of the evening was Dr Reported by Charles H. Prien Vice-Chairmas \. S. Mowry 
Barnett F. Dodge, chairman, department Sec’y-Treas S. S. Jones 
of chemical engineering, Yale Univer COLUMBIA VALLEY Chairman ( Publicity Committee } 
sity. Dr. Dodge's topic, “Our Energy George 
Resources,” dealt with all forms of en The newly formed Cohmubia Valley Executive Committee—B. E. Greffrath, 
Section of A.LCh.E. held its first meet- C. E. Kent, G. Thayer, and B 

ergy which are available on the earth ; 
ing Jan. 31. The group was addressed Weidenbaum in addition to officers 

and covered the methods and efficiency : who serve ex officio 
by W. E. Johnson, manager of the de 

with which they can be utilized 
sign and construction divisions of the Reported by George Seqge 

Reported by Earl Costich 
ROCHESTER OFFICERS AND SPEAKER 
ROCKY MOUNTAIN 

The regular February meeting of this 
section was devoted to sponsorship ofa 
Student Meeting-in- Miniature pat 
hopants were chemical engmeering 
tudents from the nearby student chap 
ters at the University of Colorado and 


University of Denver. The purpose of 


the event. held Feb. 25 on the campus 
of the University of Denver, was to 
ifford student engineers opportunity for 
written amd oral presentation of tech 
nical papers, in the manner, form, and 
under rules similar to those employed 
for the National A.LCh. FE. conventions 

Winning papers im each class in 
cluded John W. Pringle (graduate) 
University of Colorado (Pulp and 
Paper Making Prospects im Colorado) 
aml Damel P. Veldorale (undergrad 
uate), Umiversity of Denver ( Market 
Survey and Study of Production Costs 
for a Mixed Fertilizer Grade 15-30 5). 


Prizes of $20 each were awarded from 
funds provided by interested imdustrial 


concerns in the Rocky Mountain region. Lege to right: H. G. Cook, treasurer; E. E. Mahe, vice-chairman; B. F. Dodge, 
The success of the meeting has speaker at March meeting, and O. E. Dwyer, chairman. 
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DETROIT JUNIOR GROUP 
This group met March 7 and listened 
to three members of the group give 
short talks. S. S. Lamba, of Pennsyl- 
vania Salt, spoke on “Chemical Engi- 
neering in India” in which he included 
some views on the economic situation in 
India. Joseph Adinoff, of Parke, Davis 
and Co., discussed “Chemical Engineer- 
ing Applications in the Pharmaceutical 
Industry,” and Robert E. Cavanaugh, of 
Sno-Flake Products Co., talked about 
“Automotive Body Polishes.” 
Reported by P. A. Lenton 
PITTSBURGH 


Any large-scale development of tech- 
nically feasible synthetic fuels processes 
must await a favorable economic climate 
when considering future trends in the 
liquid fuels economy of the United 
States. This was the theme of an address 
by Dr. R. C. Gunness, manager of re- 
search, Standard Oi! Co. (Ind.), at the 
March dinner meeting held at the Col- 
lege Club of Pittsburgh 

Dr. Gunness reviewed the current 
technical status of the principal syn- 
thetic fuels processes under development 
in this country by private industry and 
the Bureau of Mines. He pointed out 
that the national supply-demand picture 
im liquid fuels had altered greatly since 
the period 1945-48, following World 
War Il, in which depleted inventories 
were being replenished. 

Problems besetting the young engi- 
neering graduate in today’s employment 
buyers’ market were highlighted by Dr 
Everett P. Partridge in his keynote 
address at Mellon Institute auditorium 
Feb. 17, before senior chemical engi 
neering students of Pittsburgh and dis- 
trict colleges and universities, including 
delegations from Penn State College 
and West Virginia University. At this 
“Student Night,” sponsored annually by 
this section, the speaker who is director 
ot research for Hall Laboratories, Pitts- 
burgh. appropriately titled his subject 
“Who's Confused.” 

He outlined the many methods by 
which the technical job-seeker can map 
out his personal campaign. 


Reported by Hugh L. Kellner 
LOUISVILLE 


At its March meeting this section 
heard ©, F. Paulson discuss ion-ex- 
change resins. Mr. Paulson, research 
department, Permutit Co.. presented 
briefly the fundamentals of the ion- 
exchange process. 

John G. Dobson, Foxboro Co., will 
speak on instrumentation at a combined 
meeting of this section and the local 
section of the Instrument Society of 
America, April 19, in the Speed Scien 
tific School auditorium 

Reported by W. BR. Altsheler 
(Continued on page 44) 


Vol. 46, No. 4 


HIGH PRESSURE 
PUMPS 


UP TO 30,000 PSI 


BACKED BY 
26 YEARS’ EXPERIENCE 


@ HYDRAULIC PUMPS — Hand-operated @ GAS BOOSTER PUMPS—Hand 
and motor driven up to 30.000 psi. and motor driven; up to 15,000 psi. 


—Up to 100.000 psi. —Up to 30,000 psi. 
@ GAS COMPRESSORS—Up to 15.000 psi. @ GAS CIRCULATORS—Up to 6.000 psi. 


@ HYDRAULIC PRESSURE INTENSIFIERS @ HYDRAULIC PRESSURE — 7 


Other Supeynressure Products 


REACTION VESSELS—Various types. with or without agitating 
mechanisms. Capacities from 43 mi. to 6 gal.. for pressures 
up to 60.000 psi and temperatures up to 800° F. 

FITTINGS & TUBING Complete line including couplings. elbows, 
tees. crosses. adapters. gage connectors. electrical connectors. 
gas-tank connectors. Tubing made of stainless steel and other 
alloys for pressures up to 100.000 psi. 

INSTRUMENTS Pr and P indicators and con. 
trollers. 

PILOT PLANTS—For many types of synthesis. 

VALVES—Needle valves (straightway. angle and cross), also com- 
bined inlet and bleeder valves. for pressures up to 100,000 psi. 
Check valves for pressures up to 25.000 psi. Also others. 


Write for Catalog 406 -E 


Mf? 
AMERICAN INSTRUMENT CO. 


8010 GEORGIA AVENUE - SILVER SPRING. MARYLAND 
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LABORATORY 
FRACTIONAL 
DISTILLATION 


ed T. P. Carney $5.75 


readable book” of Am. Phar 
cal Aven.) brings together for the first 
time in wngle correlared sudy the extensive 
deve of recent years. All apparatus 
needed to run a fractional distillation under any 
condinon is fully described, with complete com 
rable data on columns. Basic theory is ex 
ained, mathematical formulas derived and their 
ae demonstrated in wep by step solunons of 
ch problems as the analysis of « particular col 
mn operation, prediction of operating eff- 
ency, and column design. “Unusually well pre 
nated and thought provoking of value both 
reference and for actual daily laboratory 
~The Resomateor. 


INORGANIC 
PROCESS INDUSTRIES 


By K. A. Kobe 


useful general reference on the sources, prod 
«ts. by products and production methods of the 
and potassium sodium carbonate 
chlorine, sulfuric acid, nitrogen 
laformation on manufactur 
a techniques and equipment, marketing and 
her economic factors in each industry. Excel. 
a Recommended by F Cur 
. o onsante and many others for stu 
nts, newcomers to the industry and those who 
amt to know more about other branches of 
+e industry 


you supervise people? 
WORKING with PEOPLE 


By Auren Uris &Betty Shapin $3 


“You will not find any better book.” says D. A 
Laird ia Personnel Il rocommending it to front 
fine supervisors and bravs-hats alike, You can 
make your day s work canner and more produc 
tive, get better help from others by using these 
down to-earth, “extremely helpful suggestions 
Any man or women responsible for the work 
of others cannot fail to profit from reading it. 
writes F J. Lyons. V. P. of Merck & Co 


SEE THESE HELPFUL BOOKS 
ON APPROVAL 
* The Mecmilien Co, 60 Fifth Ave WY. 11 1 


Please send me the books checked. I will | 
either remit in full of return the books with 
im ven days 
' Process Indy 
Werking With People $3 


Address 


Signed 
{ 
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LOCAL SECTION NEWS 
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TENNESSEE VALLEY 

This section 
room at the 

Feb 


assistant 


met in the conference 
TVA Fertilizer Works, 
20, 1950, to hear Kenneth Watson, 
director, Ohio River Valley 
Water Sanitation Commission, speak on 
“Pollution-Control Action in the Ohio 
Valley.” 

Mr. Watson stated that the commis- 
sion 18 an organization set up by the 
signatory states to control pollution of 
the Ohio River. Thus far eight states 
of the Ohio drainage basin have joinéd 


amd three more—Alahama, Tennessee. 
and North Carolina—are eligible but 
have not yet become members. The 


fundamental responsibility of a state as 
to control of pollution within its own 
boundaries is recognized. It is in con- 
trol of pollution originating in one state 
but seriously affecting that the 


plays its also co- 


others 
role It 
ordinates research on common problems 


Commission 


and is available for advice on intrastate 


problems Thus far sanitary studies 
have been made in the Cincinnati 
(Ohio); Pittsburgh (Pa.): and Hunt- 


mgton (W. Va.) areas 


Reported by Gordon Stoltz 


KANSAS CITY 

On March 15 this section sponsored 
a panel of seven chemical engineers Who 
spoke at the Kansas University Student 
Chapter at Lawrence, Kan., on “Job 
Opportumties for the Chemical Engi 
neer.” Each member on the panel spoke 
on his partir ular phase of chemical eng! 


neering The chemical engineers, and 
their subject “ ho served were 
L. Sorg, Standard Oi} Co. (Ind) 


Research 


W. W. Niven, Midwest Kesearch In 
stitute Development 
C. W. Nofsinger, The Nofsinger Co 


Process Engineering 


1. C. Staeuble, Standard Co. (Ind) 
(perations 
H. M. Hart, Standard Co. (ind) 


Technical Service 
Wobker, Phillips Petroleum Co 
General Engineering 


kK. F. Brown, Union Carbide and Car 
bom-- Sales 
V. V. Valleroy, Kansas University 
Moderator 
Reported by 1. E. Miller 
PHILADELPHIA- 
WILMINGTON 
At the meeting of the section on 
Feb. 14 at Clubhouse Hotel, Chester, 
Va. Sidney D. Kirkpatrick, editor 
and a former president of A.LCh.I 


spoke on “Communication as a 
Chemical Engineering Operation.” At 
tendance 65, with 51 at the dinner 
preceding 


Reported by R. B. Chillas, Jr 
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F. G. SAWYER WITH 
STANFORD RESEARCH 
Dr. Frederick G 
representative of the 
states for the 


editorial 
western 


Sawyer, 

eleven 
Chemical So- 
joined the staff of Stan 
ford (Calif.) Research Institute. His 
primary assignment will be the admin 
istration of the Institutes Air and 
Water Pollution Research program, ac 


American 


ciety, recently 


cording to an announcement by Dr. J. 
E. Hobson, director. He 
sult on special problems im chemistry 


will also con 
and chemical engineering research 

Dr. Sawver has had his headquarters 
m San 
1946, when he set up the 
torial offices there. He 
editor of 


Francisco since the spring of 
ACS's 
has been 
ACS 
Chemical and Enginecring 


asso- 


ciate two monthly 
publications 
Vews and /ntlustrial and Engineering 
( hemustry 

He has his Bachelor's, Master's and 
Ph.D. degrees in chemical engineering 
from the Polytechnic Institute of 
Brooklyn. The Chemists’ Club of New 
York awarded him its Bloede Scholar- 
ship for his doctorate studies. It was 
the first time the scholarship was given 
to a chemical engineer 

For 


the American 


was with 
Cyanamid central 
research laboratory at Stamford, Conn. 
His work there was colloidal studies on 
suspensions of 
manufacture 
to the 
where 


two years Dr. Sawyer 


Co.'s 


resins used in paper 
was transferred 
New York 
he was with the technical service 
department. 

In the fall of 1946 Dr 
to Washington, D. C., and spent seven 
months with the research and develop- 
ment division of the War Department's 
general staff. 


Hart U 
neer, 
N. Y. 


with 


Later he 


company’s offices, 


Sawyer went 


. Fisher is now control engi- 
Niagara Blower Co., New York, 
He was plant instrument engineer 
Monsanto Chemical Co. for 17 
vears 


(Continued on page 46) 
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April, 


PERSONALIA 
“A very valuable 
factioaal 
addition the 'stillatog 
. 
da 
A 
: 
new look at the 
1 


HOUSTON MEETING 


(Continued from page 37) 


to the cuprous form yielding chlorine. 
The cuprous chloride is oxidized with 
air and hydrochloric acid and recycled 
to the cell. Hydrochloric acid is con- 
sumed in the process. The author eval- 
uated the process in conclusion : “Under 
the circumstances where by -product hy- 
drogen chloride is available. where 
power costs are low, labor costs are not 
higher than average, where chlorine is 
in demand and the caustic soda market 
ts not attractive, this process is believed 
the most economical one known for pro- 
ducing chlorine.” 

wa Badger, consulting chemical 
engineer, described a high temperature 
continuous evaporator for producing 
99.56 sodium hydroxide which is heated 
by Dowtherm vapor. The evaporator is 
constructed of pure nickel where sur- 
faces are in contact with the caustic and 
experience has shown there is almost no 
corrosion ot nickel by caustic, ( hlorates, 
he reported, will cause rapid corrosion 
of nickel and their removal from the 
evaporator teed must be substantially 
complete. The discovery of a satistac 
tory chlorate removal treatment was not 
without difficulty but, he stated. it is now 
an accomplished fact 


Student Program 

The concluding session of the tech- 
nical program was a series of four 
student papers which were selected as 
the best of thirty submitted. The four 
authors competed for cash prizes in 
their presentation before the Houston 
meeting and E. L. Britt, of Texas 
A. & M. carried off top honors. Run- 
ners up were G. R. Walton, Jr. Rice 
Institute, J. C. Counts University of 
Texas, and Ralph Somers, Texas A. & 
M. The student program followed a 
luncheon with some 150 students and 
professors im attendance. W. K. Lewis 
of M.LT. was the guest of honor. 

At the Tuesday evening banquet, W. 
V. Houston, president of Rice Institute, 
was the principal speaker and chose as 
his subject “Engineering and Educa- 
thon 

Plant trips, a regularly scheduled fea- 
ture of all Institute regional meetings, 
received priority ratings on the agendas 
of most visiting chemical engineers. 
Since the previous meeting of the 
\.LCh.E. in Houston in 1946 expansion 
of chemical industry in that area has 
been phenomenal. Trips were made to 
the Diamond Alkali Co. at Pasadena, the 
Houston refinery of the Shell Oi! Co., 
the Mathieson Chemical Corp. fertilizer 
plant at Pasadena, the plant of the 
Champion Paper & Fibre Co.. Pasadena, 
and the synthetic rubber plant of the 
(roodyear Synthetic Rubber Corp. 


The End 
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A sparkling clear filtrate... 


FASTER... AT LOWER COST 
with Niagara Stainless Steel Filters 


Niagara stainless steel filters give you 
complete, sparkling filtrate clarity, at 
rates two to five times as high as con- 
ventional cloth-covered filter presses — 
and at lower over-all cost. That is why 
more process engineers are choosing 
Niagaras than ever before. 

The totally enclosed, leak proof 
Niagara Filter requires NO CLOTHS 
to handle, wash or replace. There is 
almost no wear on the all-stainless-steel 
filter leaves, which provide up to 500 
square feet of filter area in one compact 
unit. Maintenance is virtually elimi- 
nated, since there are no mov ing parts. 

Niagara filtration engineers would 
like to help you get the answers on any 

ess involving clarifying filters. 
Their experience can be helpful to you 
im getting improved quality, increased 

»luction, and lower maintenance and 
costs. Just write, describing the 
problem, and you will receive a prom 
reply. Be sure also to ask for descriptive 
Bulletin G-447. 


Pilot Fitter Rental Service 


VITREOSIL 


PIPES 


porous. Light weight. 

—— at elevated temperatures. Free 
from metallic impurities. Homogeneous 
and of uniform quality. —- tem- 
perature shock resistance any cera- 
mic material. Withstand severest c _ 
cal conditions. Ideal for conveying a 
liquids and gases; reactions at high 
temperature; sintering; 
heat treatment; high vacuum; and con- 
trolled a ere techniques. Sizes up 
to 30” bore. For details write for Bulle- 
tin No. 7. 


TUBING 


Opaque, Translucent or 
Has similar characteristics to Vitreosil 
Pipes but is available in smaller sizes. 
Produced in four qualities—(1) sand 
surface; (2) glazed; (3) satin ——~ 
(4) transparent. Made in diameters 
lengths to customers’ specifications. 
For details write for Bulletin No. 9. 


All Tubing Prices Recently Reduced 


ERMAL SYNDICATE Ltd. 
- New York 17, N. ¥. 


a 
La | 
hl 
ad i ry 
ORPORATION The new Niagare “Aute-Sivice” is sell-clees- 
ing. permits fest eviemetic coke remevei | 
mains OUFFALO 14, odd — 
end enables ene man te handle os mony os 
8 
Bulletin 
No. F 
\ 
| } 
& 
i 
q | 
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materials 


TECHNICAL 
MOLYBDENUM 
TRIOXIDE 


ANHYDROUS 
SODIUM 
MOLYBDATE 


PURE 
MOLYBDENUM 
TRIOXIDE 


AMMONIUM 
MOLYBDATES 


MOLYBDIC 
ACID, 85% 


One of these five com- 
pounds will prove to be 
the most economical raw 
material for the production 
of chemical products such 
es Molybdenum-conteain- 
ing catalysts and pigments. 
Write our development 
division if you wish to take 
up questions concerning 
technological problems 
involving the chemistry of 
Molybdenum. 


PERSONALIA 
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STANOLIND’S NEW SUPERVISORY APPOINTEES 


J. H. Eppard 


STANOLIND ANNOUNCES 
SUPERVISORY POSITIONS 


Stanolind Oil and Gas Co. has an 
nounced the appointment of several men 
to fill supervisory positions tor Stano- 
lind’s new Brownsville ( Tex.) chemical 
plant. Included in this list are four 
members of A.LCh.E, 

Dr. Donald G. Zink, general superin- 
tendent, chemical products department 
for Stanolind is in charge of all com- 
mercial development and marketmg in 
the field of chemicals (Reference to 
Dr. Zink was made in C.E.P. February 
1950, p. 38%.) He will remain at the 
Tulsa general office. Betore gomg to 
Stanolind in 1947, he was director of 
technical development for U. S. Indus- 
trial Chemicals, Inc 

The plant process supervisor, Joe C, 
Weaver, Jr., has been with Stanolind 
since 1947 He received his chemical 
engineering degree in 1935 from the 
University of Alabama and worked as a 
chemist and engineer in his home state 
of Alabama for a time before accepting 
a position with the Sherwin Wilhams 
Co, in Chicago. He worked as a group 
leader in chemical process development 
with the paint company before joming 
Stanolind as a semior chemical engimeer 

John H. Eppard and Warren W 
Walk have both been named shift super 
visors at Brownsville. Mr. Eppard re 
ceived his degree in chemical engineer 
ing from Kansas State College in 1940 
and worked two vears with the Sinclair 
Refining Co. at Houston 
this he spent 4%, 


Following 
vears with the Phillips 
Petroleum Co. as a process engmeer be 
fore going to Stanolind in 

Warren Walk 


Bachelor's and Master s degree im chem 


received both his 


ical engineering from the University of 
Missouri, finishing his 
1948, He has been with the research de 


partment of Stanolind since his gradua 


schooling in 


thon working as A process engineer im 
hydrocarbon synthesis and the recovery 
and purification of by-product chem 


icals 
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J. C. Weaver, Jr. 


W. W. Walk D. G. Zink 


MILLER-WARDEN MERGER 


J. Strother Miller, formerly technical 
director of the Barber Asphalt Corp 
and now a consultant in asphalt tech 
nology has jomned forces with W arren 
B. Warden, under the name Miller- 
Warden 
all phases of asphalt technology 

Mr. Miller has given 40 vears of 
service in the petroleum and chemical 


Associates, as consultants in 


fields. He is chairman of Committee 
D-8 of the American Society for Test 
ing Materials, and past president of the 
Association of Asphalt Paving Technol 
ogists. Mr. Miller's office is at 63 Bern 
hardt Drive, Snyder, Buffalo 20, N. \ 
Mr. Warden has been associated with 
Socony-Vacuum Oil Co., Johns-Man 
ville Corp. Flintkete Co., and Kendall 
Refining Co. A year ago he returned 
from Aruba, Netherlands, West Indies, 
where he was general manager in 
charge of construction of a new asphalt 
plant for the Byerlyte Corp He also 
is a member of many technical societies 
Mr. Warden resides at 731 Yale Ave., 
Swarthmore, Pa., also the mailing ad 
dress for Miller-Warden Associates 


Quentin T. Prindle has jomed the 
Columbia chemical division of [Pitts 
burgh Plate Glass Co. as a chemical 
engmeer at the Natrium (W Va.) 
plant \ graduate of Case Institute ot 
Fechnology with a B.S. in chemical 
engineering, Mr. Prindle formerly was 
associated with Heyden Chemical Corp. 
as chief engineer and assistant plant 
Other 


Pennsvivania 


manager at the Memphis works 
associations were with 
Salt Manufacturing Co. and with the 
Du Pont Co 


John P. Edwards has been named 
supervisor of product application by 
Hooker Electrochemical Co Niagara 
Falls, N. Y. Mr i chemical 
engineer, was graduated from the Uni 


versity of Minnesota in 1940, and since 


l dwards 


going to Hooker that vear, has been 
associated with process study group and 


more recently with sales development 


April, 1950 
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A RECORDING 
MECHANICAL COUNTER 


It operates on the output of a scaler, 
— tube, or other electrical unit 
‘ permanently records counts on 
a 24° tape . . . automatically resets 
to zero. 
In Radioactive Research it saves 
time by eliminati many 
of manual labor, ting in 
greater economy and efficiency. 
In Industry it maintains a per- 
manent record automatically record- 
ing production and time each hour. 


Write for illustrated circular § C 18 


STREETER-AMET COMPANY 
Automatic Weight Recorders & Scales 
High Speed Counters Since 1488 
4101 Ravenswood Avenve 
Chicage 13, linois 


| Baltimore. 
| company prior to his present appoint- 


Efficient and Thorough | 


MERCURY 
CLEANING 


This new motor-driven Oxifier pro- 
vides fast, effective mercury purifica- 
tion. Simple, easy to use, it removes 
dissolved base metals from batches 
of 25 ibs. or less in 2 to 4 hours. It 
assures efficient, economical results on 
every mercury cleaning operation. 


Price complete only $160 
ALSO AVAILABLE: Type “F” 
Filter for laboratory or in- 
dustrial purposes. 
For full information on either or both 
units of equipment write: 


Bethlehem Apparatus Company 


886 Front St. HELLERTOWN, PA. 


L. K. HERNDON 


L. K. HERNDON DIR. 
RESEARCH, MATHIESON 


L. Kermit Hernon, professor of chem- 
ical engineering at Ohio State Univer- 
sity, has been appointed director of re- 
search for Mathieson Chemical Corp, 
His headquarters will be at the company 
laboratories in Niagara Falls, N. Y., and 
an office in the Mathieson Building in 
Consulting engineer to the 


ment, Dr. Herndon will continue to hold 
his university post while completing 
graduate research assignments and sup- 
ervising Mathieson’s Ohio State Univer 
sity Research Foundation project. 


Cc. W. DEANE 


Appointment of Charles W. Deane as 
— engineering manager of Lever 

rothers Co.. New York, N. Y., has 
been announced by William H. Burk- 
hart, vice-president in charge of manu- 
facturing and _ traffic. Deane, 
formerly chief engineer for E. R. 
Squibb & Sons, will direct engineering 
operations of all Lever plants, and co- 
ordinate new construction projects. He 
has had long experience in soap in- 
dustry engineering, and has written ex- 
tensively on engineering and engineering 
administration, both mechanical and 
chemical. He is a member of many 
technical and scientific societies. The 
new general engineering manager's of- 
fices are at Lever’s general offices, 80 
Varick Street, New York. 

(Continued on page 50) 
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*Article in 
. News 
Vol. 27 — #39 


te Masonry, Metal 


8 Attractive Color 


Wood 


hare of this huc 
TTT TTT 
PROOF 
Alkalis, Salt, Oil and Wa a 
“Prufcoat proven superior to all 
atter eight years’ experience with 7 
a coat. And this is just one of many 3 
on file testifying to the effectiveness 
Prufcoat's famous liquid plastic form 
tions in controlling corrosion caused 
Acetic Acid Muriatic Acid 4 
Ee 
outside laboratory tests, case histories, 
analyzing your own painting maintenance ; 
costs. Write Pruicoat Laboratories, Inc., 
63 Main St., Cambridge 42, Mass. 
SAVES 
because it 
PROTECTS 
2 More 
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CLASSIFIED SECTION 


Advertisements in the Classified Section of Chemical Engineering Progress are payable in 
advance, and are placed at |5e « word, with « minimum of four lines accepted. Box number 
counts as two words. Advertisements average shout six words « line. Members of the 
American Institute of Chemical Engineers in good standing are allowed one six-line insertion 
tree of oer: « per year. More than one insertion to members will be made at half rates In 
ssifed Section of Chemical Engineering Pro oe it is agreed by prospective 
— employees that all communications will be acknowledged, and the service is 
made evailable on that condition. Boxed advertisements one-inch deep are available at $15 
an insertion. Size of type may be specified by advertiser. In anewering advertisements al! 
box numbers should be addressed care of Chemical Engineering Progress, Classified Section, 
120 East 4iet Street, New York 17, N. Y. Te one ORegon 9.1560. Advertisements for this 
section should be in the editorial offices the 25th of the month preceding the issue in which b 


t to eppeer 


University Teaching and Research — Position 
SITUATIONS OPEN in chemical engineering. Purdue, B.5.Ch.E.. 
1942; Michigan, M.S.. 1943; Ph.D. Jone 


1950 Two years industrial experience. 
four years teaching. Fellowships, so- 
PROCESS ENGINEER cleties. Age 29; married. Box 2-4 
where With advanced chemical engineering ~ = 
degree. Should have five to ten years Supervisory Chemics! Engineer BS 3 
etperience in operation, technical perienced in supervision, operations 
Cor service and process design of pe pilot plant development, plant design, and 
ros s or troleum refining and chemical proc economic studies of petroleum and petro 
ese plants. At least two years special chemical plents. Desire responsible engi 
ized work in process design and tech neering position with emall company. Box 
The recognized quality of Knight. nical servi on tubular fired heaters i4 
Were Che al ose te ond ges combustion problems 
hema Stonew the ust be able to meet customers. If Chom incor 
result of selected raw materials, you are interested in doing this type ical Eng a1, MAT 1946. 9" 
reful £ b f work and meet our qualifications euperience process design, plant 
men and controlled processing. statement of your experience and « ting 
co! specializing in oil, lig 
But, more than that, Knight-Ware's yourself Address hydrocarbons, and petrochemicals. Desire 
you to Personnel Department 
quality results from experience — - engineering group leadership or similar re 
“he how” ool in od C. F. BRAUN & CO sponsible position with organization plan 
the now ga n most Alhambra, California ning expansion. Box 4-4 
half a century of making Labora- 
tory and Processing chemical Executive Engineer Chemical engineer en 
equipment. A few of the coond in direction of group designing 
~ plants for soaps, detergents, chemicals 
ing features to be found in Kaight- : 
and pharmaceuticals Seek position as 
Ware include: PROJECT ENGINEER hief en 
« ginees In present position have 
. ; overall responsibility for projects. Metro- 
Flexibility of Design — Special SALARY $4,000 - $12,000 _politan area preferred. Box 5-4 
equipment can be handmade in Internationally known firm of de — 
many shapes or sizes at relatively signers offers an opportunity to a high Chemical Engineer—Ph.D. 1949. Family, 31. 
low cost. caliber chemical or mechanical engi veteran. Professional engineer Ohio. Five 
heer with experience in the processing years experience veg. oil processing; fatty 
One-Piece Construction—No nepneeten and pom of plants in acid pilot plant. Good references. Serious, 
joints Of seams to come open. Even roleum, chemical and related production 
earch, preter organic 
intricately baffled pieces can be Position affords unusual ssibilt field. Available now. Box 7-4 
made in one seamless, jointiess ties for future development and satis 
faction Chemical and Industrial Engineer i6 Pro 
prec Write in confidence giving complete duction supervisor six years, alkylation 
No Maintenance — No seams, detai of education, experience, polymerization esterification, monomers 
or lini colee and other perti Five years design of standards in chemical 
us mai © data Ox field for standard cost systems. Wish to 
replace. combine experience in supervisory po 
Resistance — Not just sur’ 
face resistance but corrosion proof Wanted Chemist for expanding, modern Chemical Engineer—-MS.ChE. 1947. Mar 
clear through. Ic will pay you to heavy chemical plant in Ohio Valley, West tried, 31. Credits toward Ph.D. Experien 
investigate the advantages of Virginia. Five years’ industrial experience in distillery operation, teach 
required. To act as group leader in organic — 
d 
KNIGHT-WARE. Write fora experimental and process development 
‘ ductio wor wi responsibility Avail 
Knight. Ware Catalog specifying in able now. Location immaterial. Box 9-4 
your letter type of equipment in Engineer, Physicist or Chemist With elec PCR — 
which you are interested. tronics background for technical liaison Chemical Baginses- Ph.D. Age 31. Almost 
work between research im textile field and five years professional industrial expe 
patent attorney Chemistry andor me rience in laboratory, pilot plant, and engi 
kground necessary. Age 25.35 neering groups. 2 years’ part-time teach 
State qualifications and salary expected in ne - 
Knight-Ware firet letter, addressed to F. W. Glaze. Ir 
Tech - technology under famous professor. Numer 
Che ; E ; ~ ous honorary society and other technical 
mica qu pment noure company. be memberships. Desire industrial re 
J development, or managerial pos 
Suction Filters sition university professorship Pre 
ferred cation, Midwest or East (Birth 
ir 
roughs Jars place, Chicago) Currently holding re : 


sponsible position in small isolated 


Acid Lines Towers 
ATI WAN Southern town as researc enginerr on 
Fume Ducts Valves SITU ONS TED — millon dollar project 7 Many 10-4 


Tanks Berl Saddles A.1.Ch.E. Members 
Kettles Coolers Engineer.-B. ChE. 1947) Married 


Sum ‘ulsometers Chemical Engineer.Ph.D.. age 34. Thirteen Two and one-half years’ experience in 

ps P years of diversified and WA indus. mid-western refinery One year Navy 
, trial experience covering catalytic crack- engineering officer Consider domestic or » 
Specio! Shopes to Order ing, complete refinery design and revamp. foreign employment. Box 11-4. ; 

atomic energy design light: ends recovery 

and oxygenated c separation Chemical Engineer 26 University of Michi 

MAURICE A KNIGHT Strong in distillation, “abeorption extrac gan BS.ChE M.S.Ch.E 1946. Two 

. tion and adsorption Experience ranges years eaperience process improvement, 

from process design and development to cost analysis, data analysis and correla 


704 Kelly Ave.., Akron 9, Oo. project engineering Desire responsible po tions, report writing. and pilot plant work 
sition requiring technical. edministrative Desire position in development. technical 
and organizational ability. Box | 4 service or production. Box 12-4 
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Chemical Engineer 
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(Continued ) 


Chemical Engineer BS.ChE. 1945. 6% 
years broad industrial experience in re 
search, production, trouble shooting, proc: | 
ess engineering, specifications, 29 
years old. family Salary $4,200.$5,000 
Box 13-4 


50, MS.Ch.E. with thesis. 


Experienced § pilot plant development; 
supervision facturing. 
peckaging. cost interpretations, report 
writing energetic caoperative | 


ice, technical 
immaterial for re- 


Lecation 


Box 


engineering 
sponsible position 14-4 


Chemical Process Engineer —Laceptional edu 
cation and experience in production proc: | 
ess control and development, including the 
design of pilot plant equipment, super 
vision of projects and cost estimates. Have 
been in responsible charge of « produc 
tion department Particularly familiar 
with combustion, high temperature fuid. | 
ized bed operation, collection of organic | 
solids from gases, fluid flow and purifica 


tion of gases. Will relocate. Ch Eng. De 
gree, 1956; age 36, married. Box 15-4 
Chemical Engineer MS.ChE 1949 27. 


single Two years Navy electronics maint | 
Desire opportunity in production, product j 
development, ot chemical engineering re 
search leading to possible future technical 
administration. Bex 16-4 


Chemical Engineer South American residing 
in Calitorma. M.S. Caitech 1949, B.S. in 
Chemistry Six months research expe 
rience. Desire development, production, or 
where Latin-American background would 
be advantageous. Box 16-4 


Chemical Engineer..8.5. 1949, 
1950, Columbia. Tau Beta Pi. Veteran, 35 
bombing missions, single, 26. Debating and 
writing experience. Prefer development or 
production in organics, petrochemicals or 
plastics. Box 19.4 


Industrial Research Group Leader— Research 
engineer. Twenty-two years experience in 
guiding new rojects from conception 
through final plant demonstration. Would 
prefer organizing permanent research group 


M.S. June, 


tor medium size company. Box 20-4 
Chemical Engineer-BSChE, 1942 Taw 
Beta Pi, age 32. married. Eight years’ ex 


design and 
Interested 
real 


Box 


perience process development 
operation in petroleum industry 
in any phase engineering offering 
Available immediately 


Chemical Engineer MS.ChE. Univ ot 
Kansas, 1946. Single, age 26. One year in 
process development and pilot plant oper 
ation with large petroleum company 
sire responsible position in developmert, 
production, or process engineering. Avail 
able immediately. Box 22.4 


Chemical Engineer BS Lehigh 1945 
Single, 26. 3', years heavy chemicals pro 
duction, instrumentation, electronics 
trouble shooting 3 years fine chemicals 
pilot plant; small-scale process develop 
ment, layout, operation, supervision. De 
sire pilot plant; development work. Prefer 
Northeast. Box 23.4 


Chemical Engineer M.S 
hree years ecaperience in process de 
velopment, large petroleum research or 
ge@nization Design and supervision of 
pilot plants. Phi Lambda Upsilon. inter 
ested in research and development in pe 
troleum, orgenics, or plastics. Box 24-4 


Chemical Engineer 26 BSChE 1947 
Married, veteran, employed. 2), years ex 
perience exploratory and development 
work on thermal and catalytic reactions of 
petroleum hydrocarbons Desire product 
development, sales, technical sales service 
or any position offering opportunity. Loca 
tion secondary but prefer Midwest or 
Southwest. Box 25.4 


Chemical Engineer—M5S. Michigan. 1949. 
Four months petroleum chemist and nine 
months miscellaneous duties at synthetic 
fuels plant. Single, 25. mechanical ability 
Desire position in development or technical 
service. Available immediately. Box 26-4 


and Construction Engineer8.Ch 
1942. Eight years’ experience in refinery, 
food processing and chemical plant design, 

ration and erection. Desire foreign em- 
ployment. Box 27-4 


Desired—Pb.D. in 
Seven years varied in- 


January, 


Family, 31. 
dustrial experience 
tween teaching and 
neering research Will 
States or Western Europe. Box 26-4 


fundamental engi 
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chem. 
Wish to divide time 
locate in United 


Make power and water connections only, and 
the Hardinge Wet Grinding Unit is ready to 


perform. Self-contained and portable. 


height. 
derers, feeder and “Electric Ear.” 
ing unit is also available. Bulletin AH-373-40. 


* Reg. U 


Includes mill, classifier, 


8. Pat. Of 


YORK, 
NEW YORK 17—122 E. 42nd St. - 
SAN FRANCISCO 11—24 Colifernie St. 


“aiROY metric” 
CONTROLLED 
VOLUME 
CHEMICAL PUMPS 


These are positive displacement, pre- 
cision metering units, with the exclu- 
sive Milton Roy double-ball check 
—_ ends, ered by simple air 
cylinders. Plunger stroke length 
is adjustable while operat- 
ing by means of screw and 

1. Capacities from 0.4 to 405 
- Pressures to 20,000 psi. Plun 


diameters from 5/10” to 314". For 
controlled volume pumping . . , prac- 


pump, 
* A dry grind- 


PENNSYLVANIA — 240 Arch St. 
205 W. Wecker Drive—CHICAGO 6 


“Grinding 
system 
in 


PACKAGE!” 


in 
laun- 


° 200 Bay |! 


tically all chemicals, slurries, solids in 
suspension, etc. Sanitary liquid ends 
are available. Ideal units for auto- 
matic feed systems, Literature 
describes proportional feed, blending 
or formulating, constant speed, hy- 
draulic pressure and bottle filling 
systems . . . contains capacity-pressure 
and air consumption tables, etc. . . « 
Write for it. 


COMPANY INCORPORATED 
1379 MERMAID AVE CHESTNUT HILL PH 


ENGINEERING 


CAREER 


A MESSAGE TO YOUNG 
MEN, TEACHERS AND 
PARENTS 


This pamphlet has been prepared 


as an educational guide, in order 


to give something of an introduc 


tory insight into the profession of 


engineering. It is dedicated to the 


coming generation of engineers 


and to the constructive contribu 
tions which they will make to the 
lite and culture of mankind. Con 
tents of 


the booklet have been 


divided into three 


main parts: 


The Scope of Engineering ; Prin 


cipal Branches of Engineering; 


and References to Vocational 


Ciuidance Literature 


PRICE $0.15 
($10.00 per 100) 


ORDER NOW 
USING THE COUPON 
BELOW 


Engineers’ Council for 
Professional Development 
29 West 39th Street 
New York 18, N. Y. 


Please forward a copy of “En 
gineering as a Career.’ 
is em losed. 


Payment 


NAME 


ADDRESS 


erry 


PERSONALIA 


( Continued from page 47) 
G. J. ESSELEN HONORED 


Dr. Gustavus J. Esselen, vice-presi- 
dent of United States Testing Co., in 
charge of the Esselen Research Divi- 
sion, Boston, Mass., was presented with 
honorary membership in The American 
Institute of Chemists, at the first meet- 
ing of the Institute's newly created New 
England Chapter, held at the Engineers’ 
Club, Boston, March 20. 

In 1930, he became president of the 
firm of Gustavus J. Esselen, Inc., con- 
sulting chemists and chemical engineers. 
in Boston, followed by the presidency of 
the Esselen Research Corp., which in 
1949, became the Esselen Research Di 
vision of the U. S. Testing Co., 
with Dr, Esselen as vice-president 

Dr. Esselen is the author of numerous 
technical articles 


Inc., 


Andrew E. Chute” has joined Arthur 
McKee & Co. as‘ assistant technical 
thrector, He was formerly a 
with the 


seTnor 


process engineer Foster 


Wheeler orp 


Nathan Shlechter, 
tant project engineer, Kellex Corp., 
New York, N. Y., is now employed by 
Ehrhart & Arthur of 417 S. Hill Street, 
Calit., in the capacity of 


formerly assis- 


Los Angeles 
process engimect 


M. E. Spaght has been chosen by the 
Stantord (Calif.) Research Institute as 
a member of the recently formed tech 
nical advisory committee composed: ot 
nine leading scientists and research ad 


mintstrators m its San Francisco and 
activity Dr 
Spaght ts president of the Shell Devel 
opment Co 


Los Angeles areas of 
The committee was formed 
by that Institute's board of directors to 
provide a regular independent review 
of activities im the organization's major 
hells of 


velopments that are 


research excepting those de 
confidential in 


nature 


Harold C. Weber has been ap- 
pointed special lecturer on the faculty 
oft the University of Marvland. With 
out relinquishing any of his duties as 
protessor of chemical engineering at 
the Massachusetts Institute of Technol 
Weber will visit at the 
\rmy Chenneal Center, confer with the 
faculty of Maryland on 
the development of the program of in 


ory Professor 
University of 


struction in chemical engineering at that 
center and will give a series of lectures 
im! participate in the conduct of classes 
und seminars in chemical engineering 
there. Professor Weber was technical 
vulviser of the commanding officer of the 
Chemical Wartare Service Development 


Laboratory at MIT World 
War Il 


during 


CHEMICAL ENGINEERING PROGRESS 


William E. Ranz, who recently com- 
pleted his work for a Ph.D. in chemical 
engineering at the University of Wis- 
consin, has joined the staff of the engi- 
neering experiment station, University 
of Illinois, Urbana, Ill. He will work on 
the unclassified AEC contract on funda- 
mental studies of aerosols. 


Robert M. Crawford, formerly vice- 
president Durez Plastics & Chemicals, is 
now engaged in business for himself as 
consulting chemical enginer. His head- 
quarters will be at 160 Greenaway Road, 


Buffalo 21, N. Y. 


E. W. Cook, formerly assigned to 
the New York (N.Y.) office of the Cy- 
anamid Products Ltd., is now located in 
its London office at Brettenham House 
Lancaster Place, London W.C. 2, 
England. 


Alban J. Lobdell, formerly senior 
technician, Monsanto Chemical Co., St 
Louis, Mo., is now research chemist to 
the research laboratory, Monsanto 
Chemical Co., Everett, Mass. 


Paul Kolachov, director of research 
Joseph E. Seagram & Sons, Inc., re 
cently addressed two technical meetings 
in Florida. On Feb. 13 he spoke to the 
Florida section of the American Society 
of Bacteriologists at Florida State Uni 
versity ‘The Role of 
Industry.” On 

addressed the 


Gainesville, on 
the Bacteriologist in 

Feb. 17 Dr. Kolachov 
Mobile section of the American Chem 
ical Society at Pensacola on “New Agri 
cultural Corps for Chemical Raw Mater- 
ials.’ 


Necrology 


ARTHUR E. GIBBS 


Arthur E. Gibbs, of Wayne, Pa., re- 
tired since 1946, died after a brief illness 
at Summerville, S. C.. March 2. He was 
74 vears old 

Mr. Gibbs was born in Bath, England 
He was graduated from Bristol Univer 
and came 
1902, starting 


sity in chemical engineering 
to the United States in 
his electrochemical career at Niagara 
Falls. In 1903, he joined the Pennsyl- 
vania Salt Manufacturing Co. at its 
Wyandotte (Mich.) plant 
invented and developed the 
cell tor the electrolytic 
oft chlorine 


where he 
Gibbs 
production 
caustic soda and hydrogen 
trom common salt brine. 

In 1908, Mr. Gibbs organized the first 
separate research and development de- 
partment of Pennsalt, at the Wyandotte 
plant, and this was moved to Philadel 
phia under his direction in 1912. He 
continued as head of this Pennsalt ac 
tivity, and later as advisory technical 
chrector until his retirement in 1946 
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Ajax Flexible Coupling Co., Inc.... 30 
Aluminum Co. of America—Chemi- 
27 
American Instrument Co., | 43 
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Bethlehem Apporatus Co. ... 
Brown Fintube Co. 


Buflovok Equis ry Division fixed anode-cathode positions permit simultaneous determinations. Any 
Celanese Corp. of Americo single station may be quickly removed with the snap of a switch. A 
Central Scientific Co. selector switch permits reading voltage at any one of six stations. A 
Chicago Bridge & Iron Co maximum of 5 amperes direct current can be applied to any or all of the 
Cleaver-Brooks Company stations. Current flowing through the circuit is controlled by a knob on 
Cli Molybde Cc the front panel. A voltmeter reading 0 to 8, an ammeter, 0 to 5, and 
— eee ey ++. separate controls for regulating the air or gas agitation are also mounted 
Cooper Alloy Foundry Co. ....... on the front panel. A built-in rectifier converts 115 volt, 50/60 cycle 
Crane Company A.C. to D.C. with less than %% A.C. ripple at full load. 
Croll-Reynolds Company, Inc. , , 3 
Dow Chemical Co. Write for Circular 11 


Duraloy Co 


Duriron Co. COMPANY 


Eimer & Amend 
Fisher Scientific Co. : omic 
Foster Wheeler Corp. ING PARK ROA 
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General American Transportation 
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Monsanto Chemical Co. ......... 4,5 season, and they have many years of maintenance- 
National Carbon Company, Inc... . free service. There are usually extra benefits in better 
Niagara Filter Corp. ............ 45 quality and more uniform quality. 
Prufcoat Laboratories, Inc. many but are not 
inery ivisi ect. m genera, t are limut to temperatures 
of The | above 32°F. They require more condenser water than 
itis mechanical refrigeration, but almost any natural water. 
Sparkler Manufacturing Co. including sea water, can be used. There are too many 
Sprout, Waldron & Co., Inc + advantages to list here. The most important are: 


Streeter-Amet Co. 
Swenson Evaporator Co., Div. of Low cost Can be operated by low pressure steam 


Whiting Corp. ......... Back Cover No refrigerant omy water ‘ Ne moving parts, 
Thermal Syndicate, Ltd. : Practically no operating supervision noise or vibration 
Turbo-Mixer Corp. Some liquids or solids can be cooled direct without brine or 
U. S. Stoneware Co. other circulating fluid 
Union Carbide & Carbon Corp.. Made in sizes from a few tons to 1000 tons or more 
Vulcan Copper & Supply Co., (1 ton = 12,000 B.T.U. per hour) 

Inside Back Cover Individual engineering study will be given without obligation to each industry. 
Whiting Corp., Swenson Evaporator This also applies to any industrial vacuum requirement to a few microns 
Div. Back Cover absolute pressure. 


Wiggins Gasholder Div., General a 
CROLL-REYNOLDS CO., INC. 
Inside Front Cover J 
17 JOHN STREET, NEW YORK 7, N. Y. J 
CHILL-VACTORS STEAM JET EVACTORS CONDENSING EQUIPMENT 
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> Air Agitation 
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Built-in Rectifier 
No. 26305 Cenco Electroanalyzer gives quantitative measurements of 
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You 


KNOW 
exactly HOW! 


...@ test run of 

your own material 

in the LINK-BELT 

DRYER LABORATORY 
tells you how to DRY or COOL or 
PROCESS for best results... 


Now you can pre-determine the best method for achieving the drying, cooling and processing 
results you want. Link-Belt Research Engineers invite you to ship your material to the Link-Belt 
Drying Laboratory for a series of test runs. They invite you to cooperate with them in deter- 
mining the proper type of equipment and procedures — which can then be duplicated in your 
plant. The Link-Belt Laboratory removes the ‘guess-work."’ 

A test run can be arranged at your convenience. Simply write or phone the nearest 
Link-Belt Plant or Office. Send for catalogs. 


LINK-BELT COOLERS Te 


il ou Don’t Guess HOW 


LINK-B ELT COMPANY caicose indionopotis 6, Priledeiphic 40, Ationte, Houston 1, Minneapolis 5, 


Sen Froncisce 24, Los Angeles 33. Seattle 4. Torente Offices in Principe! Cities 
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equipment design of 

chemical process vessels frequently requires 
something moce thon just onother funk, ~ — 
Vulcun handles many such design These west spheres are bw 


of monemer chomicats, with an cats 
and fabrication problems and is providing of The 


numerous special purpose vessels Ragharicat segments We form euch 
4 AS 


examples are Rustrated, 


he such of flash coolers. reactors, 
decenters, percolc-ors and smporaters ore Rawk boty hey one 
consiructed, Often storage irums ond tonmks require ate, OF ick howe ler 
single or multiple effect, natural or forced ; 

circulation, are built. The individeal tem. — 

bodies, calandrias, hea! belts — also are aveilable. 

Comparison on cost can be mode between any 

of the metals — solid, clad ow fined — 

through Vulcan's wide range of experience 

in ofloy os well as copper and shrel 

fabrication. Acetic acid, 

ethylene glycol, isopropanol, fatty ecids 

and pharmaceuticals are typical 

products being handled in 

Vulcan-bvilt equipment. 


distillation 

evaporation 

extraction 
processes and 


THE VULCAN COPPER & SUPPLY CO. General Offices ond Piont. CINCINNATI. OHIO 
SAM FRANCISCO NEW YORE BUENOS AIRES 


A 
ag 
A teri extarificotios tottte 34’ ie lengrh 
sheer wrasing peecess. The vere! wos tested 10 prig. 
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PROTEINA: 
FACTOR 


from a new, cheaper source 
How Swenson helped a manufacturer develop 


an important ingredient for livestock and poultry feeds 


Photo of new Pfizer plant, taken during 
latter stages of construction. Arrow in- 
dicates part of Spray Dryer i 


Biochemical research demon- 
strated to Charles Pfizer & Co., 
Inc., that certain fermentation 
processes could be utilized to 
synthesize the valuable Animal 
Protein Factor. But to market 
this material it had to be in dry 
form. 


Test runs of the liquid in 
Swenson’s commercial scale lab- 


Main drying chamber of a Swenson Spray 
Dryer used in the manufacture of Upjobn 
pharmaceutical products. 


oratory proved that spray drying 
could be used successfully—the 


finished powder retained virtu- 
ally all of the desirable elements. 

So they installed Swenson 
Spray Drying Equipment, which 
is now in regular production. 
While this equipment was being 
installed, they made use of Swen- 
son’s custom drying service to 
handle carload lots of the mate- 
rial, thus getting immediate pro- 
duction. 

Various other materials are 
being handled successfully with 
Swenson Spray Dryers—includ- 
ing substances used for human 
consumption, such as cascara ex- 


tract and other pharmaceuticals. 


If you have a material which 
offers unusual drying problems, 
it will pay you to consult Swen- 
son engineers and make use of 
their testing facilities. 


‘SWENSON EVAPORATOR | 


DIVIS 


15690.Lathrop Avenue 


N OF WHITING CORPORATION 


Harvey, Illinois 


Eastern Seles Office and Export Department: 30 Church Street, New York 7,N.Y. 


in Canode: Whiting Corporation (Coneda) 47-49 Ave., Terents 2 
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